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PREFACE. 


HIS work is desigged as the Introductory Volume 
of the Two Book Course of Davies and Peck. It 
is especially adapted to beginners. It is believed that the 
subjects are treated in such a manner as to interest and 
awaken the attention of the young. 
In preparing the work, three objects have been con- 
stantly kept in view. 


1. To make it educational. 
2. To make it practical. 


3. To adapt it to the capacity of any child whose mind 
is sufficiently mature to commence the study of arith- 
metic. 


To attain these objects, every new subject has been 
introduced by an inductive process, and the idea thus 
developed has been expressed in the form of a definition. 
The methods and rules have been deduced from prac- 
tical operations and enforced by familiar illustrations. 
To direct the attention to important principles, leading 
test questions have been freely introduced. 

In determining the subjects to be included, and the 
space to be assigned to each, the author has been guided 
by a consideration of the natural development of the 
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mental faculties. The book may be said to consist of 
five parts. The first part contains simple, familiar 
Lessons in Numbers. The second part contains the 
Fundamental Operations followed by General Principles 
and Properties of Numbers. The third contains Frac- 
tions, in which great pains have been taken to render 
the work intelligible to young students. Currency and 
the Metric System follow, because of their intimate rela- 
tion to Decimal Fractions. The fourth contains Com- 
pound Numbers and Reduction. The fifth, Percentage 
and its applications. 

The logical development of principles, the systematic 
arrangement of the subjects, the copiousness and variety 
of exercises will, it is believed, greatly aid the teacher 
in exciting the interest of the pupil. 

Teachers who desire to give a more extended drill in 
the simplest operations, are referred to « Pecr’s First 
LESSONS IN NUMBERS.” 

To facilitate references, a complete Index to the Sub- 
jects and ace is inserted at the end of the volume. 
The author takes great i : R 
ia: to many ae Nandi cane = 
suggestions and criticisms. But E ai A ni be 
acknowledgment is due to Prof. Jony couse om 
long experience and superior ability as a = tl 

$ s a Teacher have 
enabled him to render much yaluable assistance in the 
preparation of this work. i 
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OF NUMBERS. 


LESSOR I: 
COUNTING. 


Look at the picture and count the objects named below. 


How many houses? 
How many horses ? 
How many sail-boats ? 
How many high trees? 
How many boate ? 


How 
How 
How 
How 
How 


many boys at play ? 
many windows in front ? 


many small trees ? 
many birds ? 
many children at play ? 
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LESSON II. 


WRITING NUMBERS. 14 TO 10. 
Write the word that tells how many houses there are in 
the picture. Gre. One is a Unit. 
Write the word that tells how many horses. Ave. 
How many ones, or units, in two ? 
Write the word that tells how many persons there are 
in the carriage. hice. “How many units in three ? 
How many units, or ones, in four? In five? In six? 
In seven? Ineight? In nine? How many in ten? 
One, two, three, four, five, etc., are called numbers. 
~ A Number is one or more things of the same kind. 
What number tells how many girls there are on the 
grounds? What is the number of boys? 
Thus far we have used words to express numbers; we 


may also use Figures. 

The number of houses may be written one or 7; the 
number of horses, two or 2; the number of sail-boats, 
three or 3 ; the number of girls, four or 4; number of 
boats on the lake, five or 5; number of boys, siz or 65 
number of windows, sever or 7; number of small trees, 
eight or 8; number of birds, nine or 9, 

We use one more figure, 0. It is called naught, and 
standing alone expresses no number, but is used with 
other figures to express nùmbers. 

These are all the figures in use. „How m any are there ? 

Write the ten figures; thus, 

7 2, 3, 4; d, 6, ia 8, 9. 0. 

Read the following figures: 3, 2,1; 4, 5, ¢ 9 8, 7, 0. 

Which is the least number? The greatest 2 ; 


* See Picture, page 7, 


tices ms 


| 
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LESSON III. 
NUMBERS FROM 10 TO 20. 
How many figures do we use to express numbers? 
The number ten is written by means of figures, thus, 10. 
This is one ten. How many units in one ten? Write 
en. 


How many boys are snow-balling ? 

We write the number by means of figures, thus, 77. 

The right-hand figure is 1 unit. The second figure 
from the right is 1 ten. Eleven is one ten and one unit. 
How many units in ten? How many units in eleven ? 

We will write, by means of figures, all the numbers 
trom 10 to 20: 


10; 11, 12, 18, 14, ° 4% 


ten, eleven, twelve, thirteen, fourteen, fifteen, 


iè Fo Ww, 10. = 


sixteen, seventeen, eighteen, nineteen, twenty. 


In these numbers, how many figures are used ? 
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LESSON IV. 
NUMBERS FROM 20 TO 30. 

Two tens and 1 unit are twenty-one 21 
Ee y and 2 units are twenty-two, 22. 
ens und 3 units are twenty-three 23 

Two tens and 4 units are twenty-four l 2 
ra tens and 5 units are twenty-five, 25. 
wo tens and 6 units are twenty-six, 26. 


ne hae =f i units are twenty-seven, 27. 

we: : a 8 units are twenty-eight, 28. 

sa ana and 9 units are twenty-nine, 29. 
Bie ae one ten and 1? One ten and 2? One 
Mes nA r ten and 4? One ten and 5 ? Ona ten 
f e ten and 7? One ten and 8 ? Gus ten as 


? á 
9? Two tens are how many ? Tw l ? 
v 0 tens and ? Two 


9 
tens and 2? 2 tens and 3 2 * tens and 4? 2t l 
f % tens anc 


5? 2tensand 6? 2 
f tens < 
anad oe nsand 7? 2 teng and 8? 2 tens 


Write, in figures. ej 
j e a 
a Fanara ie 8, eight, six, Seventeen, nineteen, twent 

W Wenty-live, twenty-six, twenty-ni or 

rite as one numb “nine, 
er, 1 ten a 
itana : nd 7, 2 
and 8, 2 tens and 5, 2 teng Rany lea P and 3, 1 ten 
, 2 and 4. 


Read the following m 
unbers 
21, 11, 12, 15, 24, 28. 19; 18, 29, 27, 16, 23, 


One ten and one unit are how 
r units are how many? Two tens and si its ? 
aN ix units | 
six units ? Write te f $i ee, Too fon and 
Write three t r p and five units as one number. 
l ens and six units; two t yen 
units ; two tens and eight units; two tens se. ' on “ee 


many? Two tens and 
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LESSON V. 
NUMBERS FROM 30 TO 100. 

Three tens are thirty, 30. Four tens are forty, 40. 
Five tens are fifty, 50. Six tens are sixty, 60. Seven 
tens are seventy, 70. Eight tens are eighty, 80. Nine 
tens are ninety, 90. Ten tens are one-hundred, 100. 

In writing tens we use two figures, and the second figure 
from the right tells how many tens we have written. 

In writing 100 we use three figures, and the third figure 
from the right shows how many hundreds we have written. 
If we use 2 instead of 1 in the third place, we have 200, 
(two hundred). If we use 3, we have 300; if 4, 400, and 


so on. 
Write the numbers between 30 and 40: 


Thus, $1, 32, 98, 84, 35, 36, 87, 38, 39. 

Write the numbers between 40 and 50; between 50 and 
60; between 60 and 70; between 70 and 80; between 80 
and 90; between 90 and 100. 

Read the following numbers, 11, 14, 29, 23, 28, 31, 40, 
37, 36, 42, 45, 49, 51, 53, 57, 62, 65, 69, 70, 75, 78, 82, 90, 
87, 93, 71, 98, 86, 99, 100. 

Four tens and 1 are how many? 4 tens and 3? 

Five tens and 6 are how many? 5 tens and 7? 

Six tensand 9? 6 tensand 5? 6 tens and 8? 


Seven tens and 4 are how many? 7 tens and 8? 7 tens 


and 9 ? 
Eight tens and 5 are how many? 8 tens and 6? 8 tens 


and 7? 
Nine tens are how many? 9tensand1? 9 tens and 


29? Qtensand3? 9tensand9? 9 tensand 7? 
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LESSON VI. 

I 

NCREASING AND DIMINISHING BY | 

{i 7 many 

How many eggs are two 

eggs and one egg? 2 and1 
PEN e : 
are how many? 1 and 2, are 


how many ? 


0 P, 
2, If we take one egg aw 
eggs Will be left? 2 from 


a i ”, 
z from three eggs, how many 
3 leaves how many ? 


3. Three sheep and one 
sheep are how many sheep? 
3 and 1, are how many? 1 
and 3, are how man vr 


4. IÊ we take 1 shee 
: ra eP away fr 4 
sheep Will be left? 3 from 4 Aas abeo how many 
l res how many ? 


5. Four birds and 
one bird are how many 
birds? 4 and 1 are how 
many? 1 and 4 are 

sheep are how many ? 


how many? Qne sheep an a fie 


6. If we take one bird fp 

will be left? 4 from 5 oe 
T How man . 

many are 5 ie te pian five boys and one boy? How 

i nd 5 are h oy: (0) 

8. If we take one apple fp oy many ? 

apples will be left? 1 from rom six 

6 leaves how many ? 6 leaves h 


9. A cha one c » e, 


10. If we tak 
book 5 Pe from seven } 
ooks are left? 1 from 7 leaves 5 books, how many 
v many? 


e birds, how many birds 
W man y ? 


apples, how many 
ow many? 5 from 
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LESSON VII. 
INCREASING AND DIMINISHING BY 2. 
1. Two apples and two apples are how 
many apples ? 
2, If we take 2 apples from 4 apples, how 
many apples will be left ? 
3. Three sheep 
e and two sheep are 
= how many sheep? 
2 and 3 are how many? 


3 and 2 are how many ? 


4. If we take 2 sheep from 5 sheep, how many sheep 
will be left? 2 from 5 leaves how many? 3 from 5 


leaves how many ? 


5. How many cherries 

KE are 4 cherries and 2 cher- 

ries? 4 and 2 are how 

many? 2 and 4 are how 
many ? 

6. If we take 2 cherries from 6 cherries, how many 

cherries will be left? 2 from 6 leaves how many? 4 from 


6 leaves how many? 


7. How many birds are five birds and two birds? 5 and 
2 are how many? 2 and 5 are how many ? 

8. If we take 2 birds from 7 birds, how many birds will 
be left? 2 from 7 leaves how many? 5 from 7 leaves 


how many? 


_— nn 
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LESSON VI II. 
INCREASING AND DIMINISHING BY 3. 
- r 

g2. ere 1. Three balls and three balls are 

y how‘many balls ? 

2. we take 3 marbles 

es from 6 marbles, } 
he eae es, how many 
es will be left? 3 from 6 leaves how many ? 
Oy J 3. How many pears are 
F & 4 pears and 3 pears? 4 
and 3 are how many? 3 
and 4 are how many ? 
ves how many apples? 3 
aves ho A nl 
w many? 4 from 7 leaves how many ? 

5. We i 

3. Five cherries and three 
cherries are how many cher- 
res? 3 units and 5 units 
are how many units ? 


plums will be left? 3 ae from 8 plums, how many 


its from 8 uni 7 
n O E units leaves how 
any units? 5 from 8 leaves how many ? 


4. 3 apples from 7 apples le: 
_ from 7 le sone 


7 How many roses 
are 6 roses and 3 roses? 
6 and 3 are how many? 
3 and 6 are how many ? 
3 from 9 leaves how many? t : ear may we 

9. How many apples are ge ae, eres how may 
How many are 7 and 3? H an tase ai 

10: Te tal away a a any are 8 and 7? 

e away 3 apples from 10 apples, how many 


apples will be left? 3 from 10 
10 leaves how many ? leaves how many? 7 from 


8. Three trees from nine 
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LESSON IX. 

INCREASING AND DIMINISHING BY 4. 
ae 1. How many balls are 4 balls 
ETET and 4 balls? 

2. If we take away 4 marbles from 8 marbles, how many 
marbles will be left? 


l 8. 5 sheep and 
She 4 sheep are how 
many sheep? 5 
and 4 are how many? 4 and 5 are how many? 
4. If we take away 4 horses from 9 horses, how many 
horses will be left? 4 from 9 leaves how many? 5 from 
9 leaves how many ? 


5. How many flowers 
are 6 flowers and 4 flow- 
ers? 6 and 4 are how 
many? How many are 
4 and 6? 

6. 4 roses from 10 roses leaves how many roses? 6 from 
10 leaves how many? 4 from 10 leaves how many? 

7. How many balls are 
7 balls and 4 balls? 7 and 
4 are how many? 4 and 
7 are how many ? 


8. If we take 4 marbles from 11 marbles, how many 
marbles will be left? 4 from 11 leaves how many? 7 
from 11 leaves how many? 

9. Jane has eight pears, and Julia has four pears; how 
many pears have both ? 8 and 4 are how i 4 and 8 
are how many? 4 and 5 and 2 are how many? 
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LESSON X. 
INCREASING AND DIMINISHING BY 5. 


1. How many sheep are 5 sheep and 5 sheep ? 

2. If we take 5 sheep from 10 sheep, how many sheep 
will be left ? 5 from 10 leaves how many ? 

3. There are 5 pears 
on one branch and 6 
pears on the other; 
how many pears on 
both branches? 


J ake 5 5 
4. If we take 5 pears from 11 pears, how many pears 
will be left ? 6 from 11 leaves how many ? 


sw how many lilies will 
be left? 5 from 12 leaves how many? 7 from 12 leaves 
how many ? 


i and 5? 
8. 5 from 13 leayes how many? 8 from 13 leayes how 
many ? 


9, Five and nine, how many? 5 from 14. how many? 
> 
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LESSON XI. 
EXERCISES. 


ant 

1. How many are nine cherries and three cherries? 9 
and 3 are how many? 3 and 9 are how many? 

` 2, If we take 9 balls 

from 11 balls, how many 


leaves how many? 9 books from 11 books how many? 

3. Here is a flock 
of swans; 4 are on 
land, and 5 on the 
water: how many 
in all? How many 
are five and four ? 

4.4 from 9 leaves 
= how many? 5 
from 9 leaves how 
many? 

5. How many birds 
are on the roof of the 
bird-house ? How many 
are flying in the air? 
How many are on the 
-~ shelf? How many are 
there in all? 2, 4 and 
3 are how many ? If the 
birds on the shelf fly 
away, how many will be left? 3 from 9 leaves how many ? 


a / 
It 
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LESSON XII. 
EXERCISES. 


1. How many boys are skating towards the right? How 
many towards the left? How many in all? 

2, If five leave the ice, how many will be left skating - 
6 from 11 leaves how many? 5 from 11, how many? 

3. Here is a book-rack con- 
taining books; some are stand- 
ing up, and some are lying 
down. How many are standing 
, n the lower shelf? How many 
are lying on the lower shelf? 

ow many books are there alto- 
gether on the lower shelf ? 

4. How many books are 
standing on the upper shelf ? 
How many are lying down? 
How many books are there alto- 
gether on the upper shelf ? 

e lying down on both shelves 


ő. How many more ar 
than there are Standing ? 
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LESSON XIIL 
EXERCISES. 


1. Two acorns and two acorns are 
how many acorns? How many lemons 
are 2 lemons and 2 lemons? How 
many acorns are 2 times 2 acorns? How many lemons 
are 2 times 2 lemons ? How many are 2 times 2 ? 

2. Two apples from four apples, leaves how 

Many apples? 2 pears from 4 pears, leaves 
how many pears ? How many times 2 apples 
are 4 apples? How many times 2 pears in 4 
pears? 2 in 4 how many times? 
i 8. How many 
AM No sheep are 3 sheep 
: —_ and 3 sheep? How 
3 times 2 sheep ? 


=~ = 4. How many 
E a>) times 2 eggs, are 


l there in 6 eggs? 
How many times 2 boys, in 6 boys? How many times 


2in6? 3 times 2 are how many ? 
ETET] 5. How many marbles are four 
marbles and four marbles? How 
many marbles are 2 times 4 marbles? How many are 
2 times 4 ? 
6. How many times 2 boats are there in 8 boats? How 


many times is 2 contained in 8 ? 
7. If there are 2 bunches of acorns, and each bunch con- 


many are 2 times 5 acorns ? How many are 2 times 5 ? 


a 


pong ; R; 
tains 5 acorns; how many acorns are there in both ? How 
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LESSON XIV. 
WRITING HIGHER NUMBERS BY MEANS OF FIGURES. 
Numbers from ninety-nine to one-thousand are written 
by three figures. The figure on the right, as we have 
already learned, stands for units, the 
the right stands for tens, 
hundreds, 
If there are no units, 
If there are no tens, 
is 0. 
We will now write the numbe 
one hundred and twenty by means of figures: 
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 
113, 114, 115, 116, 117, 118, 119, 120, 
Two hundred is Written by 
hundreds, 0 in the place of ¢ 
units; thus, 200, 


. 5 ae) bd 
Write two hundred and one; two hundred and two; 


two hundred and three; write two hundred and bie 
Write three hundred; four hundred; five hundred; 
six hundred 3 Seven hun 


dred; two h undred 


Write nine hun 


ninety nine ; six hundred and four. 


One thousand is written thus, 1000, 


One thousand, one hundred, one ten, and one unit, a 

are written thus, 1111; and the whole num- 
ne thousand one hundred and eleven. A 
Write in figures one thousand two hundred fifteen» 
one thousand and five; and one thousand and ten. 


second figure from 
the third figure stands for 


the figure on the right is 0. an 
the second figure from the righ 


rs from one hundred to 


putting 2 in the place F 
ens, and 0 in the place 0 
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LESSON XV. i 
ERS. 
WRITING NUMBERS BY iik u hd 
We have learned two methods of writing n 
» + > "eS. . s 
7 words, and another by figu? peer 
We in now learn a third method; the lesson 
hie a i | : 
book are numbered by this meee Meee E D 
re use seven letters, I, V, X, 
this method we use sev fs 
a following table shows how numbers are exp 
5 
by these seven letters. 


TABLE. i 

r 21. ae 
t: Es a aoe 
4 II ae 
3. =r a oie y 
a Vv 25 = 
Ss i 26 : XXVI. 
R Me r 
: | VIII vs M ace 
TEE rc 
10 j x 30. ° x 
11 XI. pis É 
12 xII. 50 LX 
13 XIII. i LXX. 
oe ae 
16 . XVI. 90 ‘a 
17 xVII. 100 D 
I8. gs XVL kor i M 
e “wh >. plas : <= 


1000000. . .s- M. 


We have three methods of expressing 
numbers. 


1. By words—called the Word Method ; 
as one, two, three, four, etc. 


2. By figures—called the Arabic Method; 
as 1, 2, 3, 4, ete. 


3. By letters—called the Roman Method; as I, IL 
III, IV, ete. 


Write all the numbers to fifteen, by each of the three 
methods. 


The method of writing numbers is called Notation. 


The method of reading written numbers is called 
Numeration. 


RECAPITULATION AND DEFINITIONS. 
1. A Unit is a single thing. 
2. A Number is one or more things of the same kind. 
3. A Figure is a character used to denote a number 
4. Notation is the method of writing numbers. 
5. Numeration is the method of reading written 
numbers. 


6. The Word Notation is the method of writing 
numbers by means of words. 
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y. The Arabic Notation is the method of writing 
numbers by means of figures. 

S. The Roman Notation is the method of writing 
numbers by means of letters. 

9. The ten figures taken separately are called digits. 
The naught is also called cipher or zero, and when con- 
sidered by itself, has no value. The other figures are 
called significant, because each has a value. 

10. Arithmetic is the science of numbers, and the art 
of computing by them. 


TEST QUESTIONS. 


What is a unit? What is a number? Write five numbers; 
write seven numbers. How many units in each? In how many 
ways can we express numbers? What is the first method? What 
is it called? What is the second? What is it called? What is 
the third? What is it called? What is notation? What is numer- 
ation? What is Arithmetic? 


ORDERS OF UNITS. 


11. How many fingers and thumbs haye you? Write 
the number by a word. | 

Will any one of the ten figures express this number? © 

What is the greatest number that one figure will ex- 
press ? 

One book is a single thing—a unit. If we make a 
bundle of ten books this bundle is a single thing, and is, 
therefore, a unit. But these units are not alike. One 
unit is a single book; the other is a single bundle of 
ten books. The single book is called a unit of the first 
order ; the single bundle of ten books is called a unit of 
the second order. 
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a mene single books make the single bundle? 
; any units o st orde i 
ae na f the first order in one unit of the 
If we make ten bundles with t 
en books in cach bundle 
ae place the ten bundles together, making one large 
g e the large bundle will also be one thing— unit, 
5 many small bundles in the large bundle? 
uis last mentioned unit is a unit of the third order, 


How many units of th 
e iw . . » 
the third order? second order make one unit of 


Wri i 
rite the figure one, and at the left of it write another 


figure one. S i 
Pra The first one 18 a unit of the first order. The 
one 18 a unit of the second order 


How many units of the first order m 


second order ? ake one unit of the 


i at the left of second, 
This last one expresses a unit of the thira ie i 


the third order? 


Write another figure 
one ; is i 
a unit of the fourth oy ae vre. 


How its of t ir 
E make one unit of the DUE one p m 
ow write, wi i $ 
À Tite, without assistance, a unit of the fifth order 
and a unit of the sixth order rs 
Write with one figure tw 
of the second; two of the 


of the fifth; and two of th 
NoTE.—Always remember th mn 
es 


: tat one ordep cupi 
one piace, and the largest number of any ae A yl 
raer is nine. 


z one number, three units of the fr5* 
the second order, two units of ° 


0 units of the first order; #¥° 


third ; two of the fourth; tW° 
e sixth, 


Write in figures, 
order, four units o 
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third order, five units of the fourth order, ate anit of tha 
fifth order, and nine units of the aixth order 

hese numbers are fnfegers. 

12. An Integer is a whole number. 

13. Units of the First Order either stand alone, or 
occupy the right-hand place. 

14. Units of the Second Order occupy the second 
place from the right. 

15. Units of the Third Order occupy the third’ 
place. 

You may now tell what place units of the fourth order 
occupy; units of the fifth order, sixth order, seventh 
order, eighth order, ninth order, tenth order. 

Units of the second order may be expressed without 
a unit of the first order, by putting a cipher in the place 
of the unit of the first order. Thus, 10. 

The orders of units are indicated bý the relative positions 
of the figures. 

Units of any order may be written without express- 
ing the units of other orders by putting ciphers in the 
place of the other units. Thus, two units of the third 
order are written 200; two units of the first order and 
four units of the fifth order are written thus, 40002, 
ciphers taking the place of the absent units. 

Write two tens. What number have you written ? 

Write three tens, and at the right of it two units. 
What number have you now? 

Write three units of the fourth order, and in the same 
line one unit of the third order, five units of the second 
order, and nine units of the first. What number do they 


express? 


2 
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Units of the First Order express single things, and 
are called simply units. 

Units of the Second Order express collections of 
ten single things, and are therefore called /ens. 

Units of the Third Order express collections of ten 
fens, or one hundred, and are therefore called hundreds. 

Units of the Fourth Order express collections of 
ten hundreds or one thousand, and are therefore called 
thousands, as shown in the following 


NUMERATION TABLE, 


Ì wy 
3 d dj E 
Eoo « : P 
go g Ss. =e 3 4 
a g w G F og 2 Ẹ 
cH- £2 85 88 
[oe oe se) 8s YF, 

i e 2 =» 
By de Boe 22,38 2 E 
ee ee 
Sea eee ee § 5 0 a M 
fe fe se ERR EB Be Ee 

= = 5 
Fee ee ae fe Ge see E 
7 eee ee fhe ep a eo 


NOTE TO TEACHERS.—Minds are not all formed in the same 
mould. The teacher will find an unlimited variety. and must be 
ready to vary his methods of teaching accordingly. 


SIMPLE AND LOCAL VALUES. 

Another method of presenting this subject is the fol- 
lowing, It is inserted to meet the wants of those wh? 
fail to comprehend the first method. 

16. Figures haye two values, called a Simple Value 
‘and a Local Value. 

The Simple Value of a Figure is its value whe? 


standing alone, or When used as the right hand figure ; 
a number, 
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The Local Value of a Figure is its yalue arising 
from the place in which it stands. When 2 nanas pen 
or at the right hand, it denotes 2 units; becca stan : 5 
the second place from the right, it denotes 2 tens, as 1 
24; when it stands in the third place from the right, as i 
234, it denotes 2 hundreds. The local values of figures 
increase from the right to the left by a scale of tens. 


TEST QUESTIONS, 


i d 
What do units of the first order express? Units of the secon 


9 W 
order? Third? Fourth? How many values have Ta ae 
is the simple value of a figure? What is the local y m Basr 
2 so as to show its simple value. Write 2 so as to ¢ oe 2 
to denote 2 hundreds. How do the local values increase 


Places of figures and orders of units are ee 
right to left, but numbers are read from lef to right. 


EXAMPLES IN NOTATION AND NUMERATION. 

1%. 1. Numbers from one to nine inclusive are ae 
tions of simple units, and are expressed by a single figure. 

2. Numbers from ten to ninety-nine inclusive are we 
posed of tens and units. Thus, twenty-seven 1s compose 
of 2 tens and 7 units; forty-eight is composed of 4 tens 


and 8 units. l 
Write the following numbers by means of figures: 


1. Twenty-five. 6. Thirty-two. 11. rats Ml 
2. Forty-one. 7. Fifty-eight. 12.N eae ey : 
3. Fifty-seven. 8. Nineteen. 18. ee 0. 
4. Eighty. 9. Twelve. 14. Sixty- ve. 
10. Seventy-six. 15. Ninety-nine. 


5. Ninety-one. i 
Read the following numbers: | 
84. 62. 94. 38. 27. 33. 76. 


79. 4l. 81. 54. 48. 87. 78. 


come of hundreds and then read the tens and unit 
Lough they were by themselves. Thus, 512 is read, 
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3. Numbers from one hundred to nine hundred and 
ninety-nine inclusive are composed of hundreds, tens, and 
units. Thus, the number four hundred and sixty-five is 
composed of 4 hundreds, 6 tens, and 5 units ; two hun- 
dred and three is composed of 2 hundreds, 0 tens, and 3 
units. 

EXAMPLES. 
Write the following numbers by means of figures: 

1. Two hundred and sixty-five. 

2. Three hundred and ninety. 

8. Seven hundred and eight. 

4. Kight hundred and fifty-seven. 

5. Nine hundred and eighty. 

6. Four hundred and thirty-two. 

7. Two hundred and six. 

8. One hundred and ninety-nine. 

9. Five hundred and seventy-three. 

10. Six hundred and sixty-six. 

£. To read a number of three figures, we name g 
S, 
five 


hundred and twelve ; 874 is read, eight hundred 3? 
Seventy-four ; 209 is read, two hundred and nine. 
Read the following numbers : 

1 113. 7. 495. 13. 642. me 
2. 806. 8. 888, 14. 404. 2 
3. 200. 9. 232, 15. 546. ee it 
4. 817. 10. 450, 16. 634. ge. Su 
6. 28. 11 Bon 17. 978. es, 
6. 82%, 12. 932. 18. 169. a 9 


NOTATION AND NUMERATION. 29 


18. Numbers are written by putting each order in its 
own place, and if any order is not mentioned, naught 
must occupy its place. 


Write the following numbers by means of figures: 


1. Six thousand four hundred and twenty-one. 

2. One thousand three hundred and five. 

3. Two thousand and ninety-six. 

4. Eight thousand and one. 

5. Four thousand and nine hundred. 

6. Sixty-one thousand three hundred and seven. 

7. Twenty-three thousand seven hundred and five. 

8. Two hundred and fifty-nine thousand. 

9. Three hundred, forty-eight thousand and thirteen. 


Read the following numbers, and name the number of 
units in each order: 


(1.) (2) (3) (4) (5.) 

1423 2010 23705 67832 258013 
(6.) (7.) (8.) (9.) (10.) 
2567 1365 61307 57243 700230 


PERIODS OF FIGURES. 


19. Numbers containing more than three figures are 
separated into periods of three figures each, beginning at 
the right. The left-hand period may contain less than 
three figures. 

The first period, counting from the right, is called the 
period of units, the second is called the period of thou- 
sands ; the third is the period of millions, and so on, as 
shown in the following table: 
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Periods . . illi illi i 
- trillions, billions, millions, thousands, units, 


i 


3 k=] —"——- ~en 
© S S 
9 a a S h 2 
= 3 3 S e “x “z 
MEHE HEES 
Number. 954 S80 408 288 Agg 
, 7 G, $3 300 31 0, 


hi 

l'ho number written aboye jg read, 231 
billions, 415 millions, 300 thousands, 210 

The table may be extended at 
the succeeding periods are 
tillions, ete. 


ee the left-hand one must be complete, 

Pa contain three digit ; ig 

digits may be ciphers, fey DR Gta SS 

, on aes 14674268436173 into periods. Tell how many 
gures m each period, and read the number, 


DEFINITION 
20. A i "i e . A 
Rule is a brief direction for performing work. 


Begin pe his OR NOTATION. 
Sn at the left and write the figures of each 


period in their 
proper order, filli i 
; á ULinG all vacan 
places with ciphers, , filling all va 


=~ 


rillions, 876 


pleasure ; the units of 
quadrillions, quintillions, sez- 


into periods of t] 
ur ; J 
ce figures cach, until you reach 


period, which mai 
un 7 f 
three figures. vay have one, two, 0T 


IT, Besin at the 1 | 
Ó eft andr i E 
tt stood alone, a h E O eee is 


vS each peri its 
last figure. S period as you read it 
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Write, point off, and read the following numbers: 


2345 421121 89587346 
14800 103043 6129456013 
91576 73271856 0078645327 

143209 RI4L5IT 1270985941% 
825304 100200 874218054214 


TEST QUESTIONS. 


How many periods in the last number? Name the periods in 
this number. How many figures in each period? Give the rule for 
notation. Give the rule for numeration. Which period may have 
less than three figures? 


CLASSIFICATION OF NUMBERS. 

Count five. In this manner of counting, you mention 
the numbers without a thought of any object. Num- 
bers used in this way are called abstract numbers. 

Count the number of scholars in this class; the num- 
ber of maps on the wall; the number of books on my 
desk ; the number of panes of glass in the window. Num- 
bers used in connection with the objects counted, indi- 
cating the number of objects, are called denominate or 
concrete. 

DEFINITIONS. 

21. An Abstract Number is one whose unit is not 
named ; as ¢hree, five, seven. 

22. A Denominate or Concrete Number is one 
whose unit is named; as three girls, five pounds seven 


pennies, eight pencils. 

Name five abstract numbers. Name five denominate numbers. 
Write four abstract numbers. Write five denominate numbers. 
What is an abstract number? What is a denominate number 
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23. An Integer or Integral Number is one which 
expresses one or more entire things. 

24. The Unit of any number is one of the colle 
which constitutes the number. 

25. Similar or Like Numbers are those that have 
the same kind of unit; as eight days and ten days, two 
yards seven feet, and siz yards eleven feet. 

26. Unlike Numbers are those that haye different 
kinds of units; as eight horses and five cows, six pencils 
and four knives, two feet and three days. 


Ction 


REVIEW QUESTIONS, 


What is a unit? Write a unit. What isa number? Write two 
numbers. What is arithmetic? What is notation? What is numer 
ation? Name the three methods of notation. The Arabic notation 
employs how many figures? Write them. What are these figures 
called taken separately? What is an abstract number? Giye two 
examples. What is a concrete, or denominate number? Giye three 
examples. What is an integer? What are like numbers? Giye 
two examples. What are unlike numbers? Give two examples, 
What are the first four orders of units? Write four units of the 
third order. How many units of any order make one unit of the 
next higher order? What is the greatest number that can be ex- 
pressed by one figure? What is the greatest number that can be 
expressed by two figures? What by three figures? When there 
are four figures in a number, of what orders is it composed? Give 
an example and name the order of each figure. What do units of 
the first order denote? What do units of the second order denote? 
What do units of the third order denote? What is the simple 
value of a figure? What is the local value of a figure? Give all 
the general principles of notation and numeration. Give the rule 
for notation. Give the rule for numeration. How are numbers 
expressed in the Roman notation? What are figures ? Name all 
the orders to trillions, beginning with units. Name the first four 
periods. Why is the second order called tens? Why third called 
hundreds? Why fourth called thousands ? 


Hinoamentar (“\reramons. 


£9} y = — 
3 


. ° and 
- er giy 
her moth 5 Veg her 


another doll; how Many W 

dolls has she they» ~“ 
Write the number op 

dolls that Mary has. 


a an ar 
How many are 1 and 1? 


How many are 1 and 1 
q1? How many a 


are Land 1 and 1 and 1? 
Lp 2. If a farmer has 
i 2 horses in the pas- 
ture and his neigh- 
bor puts in 1 more; 
how many horses will 
there be in the pas- 
ture? How many are 
2 and 1? 3 and 1? 
4and 1? 5 and 1? 6 andi? 7 and 1? 8 and 1? 
Sand1? 10and1? 12and1? 17 and 1? 

Write the number of horses in the picture, 


an 


34 ADDITION. 
3. How many 


and 2? dimes? How 
many are 2, and 1, 
and 1? How many 
are 3, 1, and 1? 
How many are 4, 
1, and 1? How 
many are 5, 1, and 
1 ? How many are 
6, 1, and 1? 


4. How mavy cents are 4 cents, 2 cents, and 1 cent? 

How many are 3, 2, and 1? How many are 2, 3, and 1 ? 
Le « 

5. How many men are three men, two men, and two 


men? How many are 3, 2 and 2? 
5. How many marbles are 4 marbles, 3 marbles, and 2 


marbles? How many are 3, 4 and 2? 

6. The word bridge has 6 letters, the word man has 3 
letters, and the word up has 2 letters ; how many letters 10 
the three words? How many in the first two words? ~ 

The operation of finding how many dolls Mary has, 
how many horses there are in the pasture, etc., 1s called 
Addition, and the number thus found is called the Sw 


or Amount. 
DEFINITIONS. 
2, The sum of two or more numbers is a number 


which contains as many units as all the numbers taken 


together. 
28. Addition is the operation of finding the sum of 


two or more numbers. 


dimes are 3 dimes ` 


eo 
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The numbers to be added must be similar, that is, they 
must have the same unit. Three days and two days can 
be added, because they have the same unit, one day ; but 
three days and two yards cannot be added, because they 
have not the same unit. 


What is the sum or amount of two or more numbers? What is 
addition? What are similar or like numbers ? 


SIGNS. 


In the examples given above, the word and is used to 
denote the addition ; we generally denote it by this sign +, 
which is called plus, and when it is used between num- 
bers it shows that they are to be added; thus 6+3+42 
are 11, means that the sum of siz and three and two is 
equal to eleven. 

In place of the word are, the sign = is used. It is 
called the sign of equality, and is read equals or equal to ; 
thus, 6 + 4 + 8 = 18, is read, siz plus four plus eight 
equals eighteen. 

What is the sign of addition? | Make it) What does it denote? 
What is the sign of equality? Make it. 

29. The sign of equality placed between numbers 
or combinations of numbers, shows that those at the left 
hand are equal to those at the right. 

The entire expression is called an equation; thus, 
6+3=9 71-2=5, 8x8+2=14-—644, 
are equations. 

30. An Arithmetical Equation is the expression of 
equality between numbers or combinations of numbers. 


What is an equation? Write an equation, 
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ADDITION. ADDITION. 
EXERCISES FOR ORAL WORK. EXAMPLES FOR ORAL WORK. 
14+1=? 2+2 =? 8+3 =? spica | 1 24+7=? 5. 945=? 9% 94+2=? 
2+1=? 3+2 =? 4+3 =? 54+4—9 u 2 449=? 6. 8+4=? 10. atc’ 
34-1 =? 4+2 =? 5+3 =? 64+4—? 8 8+6=? 7 84+9=? Tt; OFIS 
441=? 5-4-2 =? 6+3=? 1+4=? 4. 845=>? & 3+8=? 12. 847=? 
— ? 9—? tee ey P 

6+1=: 642 =! 7+3=? 8+4=? : 3444245 =? 16. 943 +2+4 =? 

31, Make and learn the following ere 17. 14+34+443+42= 
ADDITION TABLE. 1 Pete pets 18. B+ 843444243 =? 
nee FT — ae 19. 44342434146=? 34845+4+44+6= 

Fi = : al 0= 4) 5+ 0= 5 20. 54+24341424445=>? 74+9+48+45=! 
ee bee Er a d 21. 84+544424+3414+7=? 943464+4=? 
34 3= 6/44 3= 7/154 3= 81 | 22, 94+648+446424+1=? 4494847=? 
a+ t= 7 | 4+ 4= 8, 5+ 4= 9 | | Notr.—tThe signs of interrogation in these and all similar exam- 
a+ d= 8 | 4+ 5= 9 | 5+ 5=10 ples indicate that the second members are to be supplied by the 
3+ 6= 9 | 4+ 6=10 | 5+ 6=11 pupil. 
3 7=1 y pman R y— 2 | 
vil Se | i Sear | 5 aa | | 23. Count by twos from 2 to 50; thus, 2, 4, 6, 8, 10, ete. 
3+ 9=12 | 4+ 9=13 | 5+ 9=14 24. Count by threes from 3 to 99; from 27 to 120. 
| 3+10=—138 | 4+10=14 | 5+10=15 i 25. Count by fours from 0 to 100; from 105 to 161. 
26. Count by fives from 1 to 106; from 200 to 250. 


È ‘| cna 


27. Count by sixes from 0 to 108; from 212 to 242. 


6+ 0= 6 | T+ 0= 7 84+ t= ner 0= 9 a 

oe jas £ | a = a z Nae | H i= | 5 p by sevens see 0 to ves fom ie to 135. 

64+ 3= 9/74 3=10 | 84+ 3=11 | 94+ 3=12 29. Count by eights from 0 to 104; from 150 to 174. 
| 6+ 4=10 | 74 4=11 | 8+ 4=12 | 94 4=13 j 30. Count by threes from 4 to 46; from 50 to 7 

6+ 5=11 | 7+ 5=12 | 8+ 5=13 | 9+ 5=14 $1. Count by fives from 0 to 100; from 200 to 250. 

ie = eg — | 8+ 6=14 a 6=15 | $2. Count by nines from 0 to 99; from 100 to 154. 

we 8—14 Cea 8—15 | H = H æ | (32> Instead of writing numbers in a horizontal line 
' 6+ 9=15 | 74+ 9=16 | 8+ 9=17 94 9=18 | with - the sign between them, it is more convenient to 
| 6+10=16 | 7+10=—17 | R 9+10=19 write them in columns without any sign, the sum being 

written beneath. In the following examples, add from the 


bottom upward, 


Nore.—The teacher will be amply apii for thorough drill in 
all possible combinations of the digits. The pupil should be 
thoroughly master of the table. Frequent exercises are required 
to secure this and to break up the habit of counting, which is 


fatal to rapidity in addition. 


ADDITION. é | 
ADDITION. 39 
EXAMPLES FOR WRITTEN WORK. Simple numbers may be added by the following 
PA 2) (8) G) (5) (6) (7) (8.) (2) RULE. 
g 1 5 Pave 
P A : : i ; Š r 4 Write the numbers so that units of the same 
7 2 8 4 9 3 3 5 4 si sg shull stand in the same column. 
3 9 7 vi 5 5 8 © & w i Begin at the right,add each column, and 
— — — — — n =e jea sl sum, if less than ten, under the column. 
. When the sum of any column exceeds 


nine, set ; 
| » set down the right-hand figure of the sum 


esults of each addition : 
under s 
| ler the column, and add the number indi- 


In adding, name only the ¥ 
Example 


thus, Example (1), three, len, fifteen, nineteen ; 
cated by the left-hand figure or figures to the 


(2), nine, eleven, nineteen, twenty-five. 
Proye the work by adding from the top downward; if | next column. 
is thought to be right. | IV. Continue this operation till all the: ċol- 
wmns have been added; write the pats 2 sum 


the same sum is obtained, the work 
of the last column. 


Add and prove the following examples: 
Ò. B. 
(10.) (11.) (22) Us ) (44) (15) (6) (17.) ie ) E —Add the numbers from the top down- 
y 9 7 5 8 5 : ee ; if the result is the same as the first sum, 
: Bg 8 i 7 1 P ) ve work is preswmed to be right. 
tit aos. & & #2 3°93 P 
5 8 5 3 3 9 2 3 : EXAMPLES. 
4 9 2 2 4 3 = i 
af £ £2. <- = : | © 2 &@ beg 
à as.) (26) C7 | ; 45 81 16 42 
(19) (20) (en) (22) (23) (2h) iss! ee BBB 
a an ae a2 | nae ae oe eS. 
2 6 5 3 s 6 ni | T aa te 0 _54 38 48 
sen @ * FF 32S um, 17% = — 
6 3 3 2 2 & | 1 
4 
apa 1 4 8 goa (7%) (8) aE o HO.) aa (42) 
1 9 9 3 9 2 a — EF i 36 18 84 44 88 86 
a — — 47 41 62 37 66 60 
ni OMET -E E TE O ma 


4, and 5. 

9, 4, 5, and 
5. 8, 7, and 1%. 

and 5. 


28. Find the sum of 3, 4, es 9, 7; 9 


29. Find the sum of 6, 3, # 2, 1, 8, 


30. Find the sum of 9, 8, 6, 7, % 
91. Find the sum of 8, 7, 9, 6 


ee 


40 ADDITION, 
(13.) (14.) (15.) (16.) 
213 127 days 236 quarts 812 
416 213 days 72 quarts 174 
729 418 days 801 quarts 702 
Sum, 1358 158 days a “<a 


In the last four examples, which answers 
Which are concrete ? 
Can 127 days be added to 236 quarts ? Why not ? 


are abstract ? 


EXAMPLES, 
17, Tind the sum of 125, 718, 64, 376, and 715. 
18. Find the sum of 73 years, 172 years, 60 years, 812 
years, 43 years, and 197 years. 
19, Add 345 quarts, 117 quarts, 123 quarts, 885 quarts, 

64 quarts, and 543 quarts. 

20, Add 2,135 pounds, 8,126 pounds, 3,152 pounds, 8,176 
- pounds, and 364 pounds. 

21. Find the sum of 77, 218, 315, 421, and 607. 

Add the following groups of numbers: 

22, 818, 328, 40, 671, 364, 484, and 793. 

23. 15, 812, 75, 717, 645, 720, and 347. 

24. 412 days, 817 days, 516 days, and 893 days, 

ABBREVIATIONS.—In what follows, ft. stands for feet ; yds. for 
yards ; lbs. for pounds ; in. for inches ; gts. for quarts ; and the sign 
$ placed before a number stands for dollars. 

When dollars and cents are expressed, we first write the 
sign, then the number of dollars, then a point or period, 
and then the number of cents: thus, $25.75, read twenty- 
five dollars and seventy-five cents. If the number of cents 
to be written is less than ten, a cipher must be put in 
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the tens place ; thus, $16.05, read sixteen dollars and five i 
cents. If cents alone are to be written, we first make the 
sign of dollars, then a 0, then the point, and then write the 
number of cents; thus, $0.16, read 16 cents. When dol- 
lars, cents, and mills are to be expressed, write the dollars 
and cents as above, and the mills at the right of the cents. i 


Seven dollars, twenty-five cents and eight mills are writ- l 
ten $7.258. | 
EXAMPLES, | 
Find the sum of | 
25. 512 ft., 893 fl, 911 fi., 145 ft., and 14 ft. ! 
26. 482 yds., 886 yds., 924 yds., 87 yds., and 994 yds. ! | 


27. 864 lbs., 342 lbs., 182 lbs., 94 lbs., and 14 lbs. 
28. 667 in., 843 in., 918 in., 445 in., and 887 in. | 
29. $818, $435, $88, $413, $867, $983, and $71. z | 
30. 2,314, 12,107, 210,026, 78,784, and 68,547. | 
31. $2,308, $12,125, $41,410, and $18,876. | 
82. 1,280 yds., 71,413 yds., 47,489 yds, and 9,297 yds. ~ 
33. 1,762 lbs., 4,389 lbs., 120,000 lùs., and 172,794 lbs. 

34. $42 fl., 8,848 fE, 27,796 fl., 152,407 ft., and 18 ft. om || 
35. $64, $640, $6,832, $9,040, $118,920, and $8,734. | 
36. 614 in., 3,260 in., 89,705 in., 8,884 ir. and 286 in. | | 


DEFINITIONS. 
33. A Problem is a question requiring a solution. 


34. A Solution is the operation of finding the re- 
quired answer. 


35. 1. Jane’s father gave her 6 peaches and her mother 
gave her 4 more ; how many peaches did both give her? 
SOLUTION. 6 peaches + 4 peaches = 10 peaches. Ans. 


PRACTICAL PROBLEMS FOR ORAL WORK. | 


£2 ADDITION, 


2. Charles gave 10 cents for a Faber pencil No, 2, 
5 cents foran Eagle pencil No. 2, and 8 cents for a 
Stoddard pencil; what did the three pencils cost him ? 

3 The head of a fish caught in Newark Bay was 
6 inches long, its body 21 inches long, and its tail 
how long was the fish ? 

4. Count by 7’s from 2 to 79; from 5 to 96; from 4 
to 102; from 9 to 51 ; from 11 to 74. 

5. George solved 19 problems in the 
the evening 


7 inches long; 


morning and 8 in 
; how many did he solve in all ? 


For Writren Work. 


6. A grocer has 3 hogsheads of sugar, of which the 
first weighs 957 lbs., the second 1,023 lùs., and the third 
1,179 /bs.; what is the weight of them all ? 


EXPLANATION. — The weight of ILLUSTRATION, 


the whole is equal to the sum of the 957 lbs. 
weights of all the parts, Hence, we 1023 lbs. 
set down the separate weights and 1179 Js. 
add them, on 


Ans. 8159 lbs. 


7, A merchant bought 4 pieces of cloth for $129, 
6 pieces of silk for $312, and 97 pieces of muslin for 
$873; what did he pay for them all? Ans. $1,314, 

S. A gentleman bought a pair of horses for $650, a set’ 
of harness for $190, and a carriage for $955; what did 
they all cost ? 

k A merchant bought a horse for 112 dollars; ane 
keeping him a short time, he sold him, and aa 20 
dollars ; how much did he receive for the hora , 

JO. The mail route from Albany to New York p ay 

miles, from New York to Philadelphia 90 miles. from 
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; imore 
Philadelphia to Baltimore 98 miles, and from maroc 
to Washington City 38 miles; what is the distance 
Albany to Washington ? 


FOR ORAL WORK. 


36. 1. A man bought a firkin of butter for $9, a te 
of syrup for 86, and 5 bushels of wheat for $7; how 
much did he give for the whole ? 

2. A boy gave to one of his companions 7 apples, 
another 6, and to a third 8; how many apples did he 

: gs lips ae 
giveaway? 74+648=: i dhe 

3. A farmer bought a cow for $30, a sheep for se and 

Sx calf for $10; how much did he give for the v ho x M 

4. In a young peach orchard Jane found 2% ceed 

one tree, on another 10, on another 8, and on another 5; 
1 2 
how many peaches did she find e ne 

5. A lady bought a muff for $25, a boa for T ae 
pair of gaiters for $10; how much did she pay for 
whole? $25+$154$10 =? 


FOR WRITTEN WORK. 


1. A grocer sold 289 pounds, of sugar for ua e 

barrels of flour for $108, and a quantity of pork for $879; 
9 
id he get for the whole f 

kg Eos pays $950 for a lot of ground, on which rs 
builds a house costing $5,430, a barn costing $986, me 
then sells the whole so as to gain $914; what was his sell- 
i ice ? 
ats oA farmer raises 673 bushels of wheat, 1,489 bushels 
of agen 67 bushels of barley, and 1,682 es of oats; 
how many bushels of grain does he raise in all? 


44 ADDITION. 


4. A farmer sells his stock of cattle as follows: for his 
oxen he gets $883, for his cows $1,279, for his calves $413, 
and for his horses $980; what does he get for them all? 

J3. A gentleman builds a house: his lot costs him 
51,254, the carpenter work costs $4,320, the masonry 
$2,110, the painting and papering $1.187, and the mis- 
cellaneous expenses amount to $1,277; what is the cost 
of the whole ? 

6. The distance from Boston to Springfield is 99 miles, 
from Springfield to Albany 102 miles, from Albany to 
Rochester 226 miles, from Rochester to Buffalo 65 miles, 

and from Buffalo to Chicago 518 miles; how far is it from 
Boston to Chicago by this route ? 

7. A manufacturer paid $8,820 for rent, $17,780 for 
material, $47,885 for labor, and then sold his goods so as 
to clear $11,827; what was the amount of his sales ? 

8. A speculator bought a house and lot for 1,964 dollars, 
expended 384 dollars in repairing and refitting the prop- 
erty, paid taxes and insurance amounting to 56 dollars, 
and then sold them so as to gain 396 dollars ; what did he 


get for the property ? 
TEST QUESTIONS. 

What is addition? What is the answer in addition called? What 
is the sign of addition? What does it mean? Make the sign of 
equality. Why is it called sign of equality? Write an example in 
which there is the sign of equality, and show how it is used. Give 
the rule for writing numbers in addition. Give the rule for add- 
ing and writing the results. How do you prove addition ?, What 
is an equation? What are. the members of an equation ? What 
numbers can be added together? Make the sign for dollars. 
many orders of units or places do cents occupy? What sign 


How : > aves dollar d 
is used between dollars and cents? How are ars, cents, an 


mills written for adding? How many places do cents and mills 


occupy ? 


| 
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7 
1. One of the boys in the picture has 4 apples, the 
other boy has 3 apples ; how many more apples has the 


first hoy than the second ? 

2. One of the girls has 4 roses, the other has 2 roses ; 
how many more roses has one girl than the other? 

3. On one side of the walk there are 5 frees, on the 
other side 2 ¿rees ; how many more érees on one side than 


on the other ? 
4. On one side of the house you can see 6 windows, on 


the other side 2 windows ; how many more can you see 
on one side than on the other? 


SUBTRACTION, 


5. A man had 12 cows, and sold 3 of them; how many 
had he left ? 

l sa fir ce ` 

a these five examples we are required to find how much 
oe ie number is than another. The number thus 
oun the Di 
: is the Difference between the two numbers, and 
the process of findi it i 
a ocess of finding it is called Subtraction. The 
terence is also called a Remainder 

DEFINITIONS. 

~ . 
Beis The Difference, or Remainder, is a number 
which shows how much greater one of two numbers is 
than the other. 


38. Subtraction is the operation of finding the dif- 
ference between two numbers. 
fh these examples, and in all examples of subtraction 
in Arithmetic, the greater number is called the Minu- 
a] 

end. The less number is called the Subtrahend. 

39. The Minuend is one of two numbers from which 
the other is to be subtracted. 

40. The Subtrahend is the number to be subtracted. 


7 ` f 
i What is meant by the difference between two numbers? W ha 
is subtraction? What is the minuend? What is the subtrahend 


In each of the following examples tell which is the minuend 4? 
which the subtrahend. 


Read and work the following 


EXAMPLES. k 
G. 6 less 1 = how many J 
7. 6 less 4 = how many’ 
8. 5 less 1 = how many: 
9. 4 less 2 = how many 


I. 5 less 4 = 1. 

2. 7 less 6 = how many? 

3. 4 less 1 = how many? 

4. 5 less 3 = how many? 

5. 4 less 3 = how many? 10. 3 less 1 = how pani 
11. 8 less 3 are how many? 8 less 4? 8 less 5 ? 


i. 
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Instead of the word less between two numbers whose 
difference is required, this sign — is used. It is called 
the Minus Sign, or Sign of Subtraction. 

41. Minus denotes less, and when placed between two 
numbers it shows that the second is to be subtracted 
from the first. ‘Thus, 5 — 3 shows that 3 is to be taken 
from 5. 

42. The Parenthesis, ( ), is used to show that the 
expression enclosed by it is to be treated as a single 
number. Thus, 8 — (3 + 2) shows that the sum of 3 and 
2 is to be subtracted from 8. 

Read and work the following 

EXAMPLES. 


6. — 0; A bp ee 18. 4—2 =? 
2 4—1=? 8. 4—3=? 1h 6—3=? 
3 3—2= 319 15. 5= L=% 
4 5—2 =? 10. G—2=? 16. 6—4=? 
x, 3l =? il, 5—4=? 17, 6 —di— 
6, 8—4=? DEF 18; 9—60 =? 


19. 10—3 = hòw many? 10—5? 10—7? 10—8? 
20. 12—1 = how many? 12—2? 2-3? 12—6? 
21. How many are 13—1? 13—32? 13—3? 13—4? 
22. How many are 14—1? 14—2? 14—3? 14—4? 
Write the sign of subtraction. What is it called ? What does 
it mean? When used between two numbers what does it show? 
Read 8 — 3 = 5, and tell which is the minuend, 
which the subtrahend, and which the remainder ? 
Can you always tell, if the sign of subtraction is 
used, which is the minuend, and which is the sub- 
trahend? How? 


8 SUBTRACTION. 


43. Write and learn the following 


SUBTRACTION TABLE. 


1 from | 2 from | 3 from 4 from . 5 from 
| 2 leaves1 3 leaves 1 + 4 leaves 1 5 leaves 1 6 leaves 1 
i? * 472-8 ore © oe * a) ee 
14 « 315 « 3/6 « 3/7 « 318 « 3 
| 5 “ 446 “ 4) 7 « 4] 8 4} 9 © 4] 
ee on ne 
ly. 618 “ 6/9 * go * -omi * & 
sf mo Sari s P © 7/12 Le 
Pie Bho erst E Bie © Ss 

im = Fil * gis * Oris * O14 * 
ie a Ta ieee | EE | 
| 6 from | 7 from 8 from 9 from |10 from 
| 7 leaves 1 | 8 leaves 1 9 leaves 1 10 leaves 1 | 11 leaves 1 
| : a 2l 9 BIIO © Za 1 2h S 32 
ig 3l1o « 3{11 « 3/12 « 3/13 « 3 
Pe « gli « 4/12 « 4/13 « 4/14 « 4 
[11 “ 5/12 e B/18 “© 5/14 A Blip * 6 
12 = Gil € 6/1 * 6/15 © 6/16 ~. 6 
I -= Vi = 7/1 * gam inms g 
i 4 © 8/5 © SiG = SIL € Siig © 3 
(ie * bee play * afee 9/19 « 9 


Note.—This table should be repeated until the scholar becomes 
familiar with it. Change the form thus: 2—1=1, ete. Again, 
change thus: What number taken from 2 leaves 1? ete. 


The minuend, the subtrahend, and the remainder must 


be similar, or like numbers. 
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EXAMPLES. 
ORAL WORK. 
1 A A il. 12—3 =P 
o g=? 12. 14—5 =? 
8 gp = 18. 15—6 =? 
4 12 Oia iy 14%4—%=? 
& 11—4=? i. 15—8=? 
6 6—?=2. 1. 165—?=10. 
, Dror 4s 17. PSr SE 
& 10—?=8. 1. 14—?=8 
9 12—?=5 19. 12—?=65. 
10,7138 —? =8 20. 15—?=9. 
21. 54+6—3= 29. 20 — (84+4+5) =? 
2, 148—4= 30. 19 —(%74+6+4+1) =? 
28. 94+3-—5=? 1. 12-53 — 2a 
24. 124+2+3—4 =? $2. 165—3—2—4=? 
25. 9+7+6—5 =? 88, 20 aE 
26. 20 — (2 + 4) =? oh 18 = 5em NEEN 
27, 15 — (8 + 5) =? 9. 20.0 = 0 iE 


28, 18=(1+24+8) =? 36. 18-+3—(6—s)=—? 


37. 20 diminished by 5 = ? 15 diminished by5? 10 
diminished by 5 ? 5 diminished by 5 ? 

88. In the same manner name the numbers from 52 to 
0, diminishing each by 2; from 78 to 52; from 100 to 78. 

39. What are the numbers from 86 to 2, when each is 
diminished by 6? from 122 to 8 ? 

44. Instead of writing numbers for subtraction in a 
horizontal line with minus between, it is generally more 


3. 


50 SUBTRACTION. 


convenient to write the subtrahend under the minuend, 
placing the remainder beneath ; thus, 


12 Minuend. 
Y Subtrahend. 


5 Remainder. 


In this manner work the following 


EXAMPLES, 
(2) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
te 18 R 10 8 8 12 20 16 2 
eD AS Ss a a SB 


To prove the work, add the remainder to the subtra- 
hend, and if the sum is equal to the minuend the work is 
presumed to be right. 

Perform and prove the following 


EXAMPLES. 


(11.)(12.) (13.) (14.) (15.) (16.) (17.) (18.) (19.) 
Frm 9 4% 11 15 8 13 17 10 14 
Subtract 2 3° 7 6 4 5 9 6 8 

(20.)  (21.) (22) (28.) (24.) (25.) (26) 
From 14 yds. 121lbs. 19 Jt. $13 16in. 107lbs. 15 gts- 
Subtract 9 yds. _6lbs. 10ft. $4 Yin. 3lbs. 9 gts. 


(27) (28.) (29) (30.) (S1.) (32.) (83.) (84 


From 8 10 Ibs. Iyds. 12ft. 1din. 17 $15 33 days- 
Take 4 3 


Cle. 2yds. Aft. Sin. 8 $9 21days 


Can 9 pounds be subtracted from 12 yards? Why 
not ? : 


s 


Y 
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EXERCISES FOR WRITTEN Work. 


45. When the figures of the subtrahend 
are equal to or less than the correspond- 
ing figures of the minuend, 


EXxpPLANATION.—We write the sub- on 
trahend under the minuend so that From 795 
units stand under units, tens under Subtract 532 
tens, and hundreds under hundreds. 
We begin at the right and subtract 
2units from 5 units and write the 
remainder, 3 units, beneath. We then subtract 3 tens from 9 tens 
and write the result, 6 tens, in the column of tens. Then we sub- 
tract 5 hundreds from 7 hundreds, and write the difference in the 
column of hundreds. 


n PROOF. 


ILLUSTRATION. 


Remainder, 263 


532 Subtrahend. 


263 Remainder. 


e p 
Add the subtrahend and remainder, 
and if the sum equals the minuend 
the work is right. 195 = the Minuend. 


SECOND METHOD OF PROOF. 


Subtract the remainder from the 795 Minuend. 


minuend, and if the result equals the 


263 Remainder. 
subtrahend the work is right. — 


532 > Subtrahend. 


Tu the same manner work and prove the following 


EXAMPLES. 


@°@® © WwW 20 
From 87 "6 95 69 2 98 
Subtract 34 35 63 24 51 i 


Remainder, ae 
(7.) (3). O9" Go). C wie) 
St yds. 68yds. $27 69lbs. 9Gin. 79 fi. 
Subtract yds. 35yds. $16 2Ibs. Qin. 


From 


Be 


SUBTRACTION. 


Construct 


s à an ex; _j 
of units. Xample in 


in whie 
‘ Which the numbers are abstract. 
( onstruet 


t -r . . 
concrete, WO examples, in which the numbers are 


each hay 
=e 

Which is the 
the remainder in 


ing three orders of units. 


en puend ? Which is the subtrahend? What is 
ach example ? 


How 
w do you Prove 


Subtraction ? 


46. Wy, 
. è > 
en any figure in the subtrahend is 


greater ty 
h an t > COPPES ; ; w i > 
aninuend he corresponding figure in the 


if We subtrac 
minuend 
same rem 


t 4 from 7 we get 3. If we add 5 to both 


and subt 
iets rahend, a the 5 7 
ainder 3 ,and then subtract, we get the 


3 Thus, 
“rom 9 
Take 4 From 7 + 5 = 12 
Rem, 3 = AR = 
em, 7 
Also, add 


9 : 
to both minuend and subtrahend. Thus, 
Frm 7 + 9 = 16 
Tako 4-4-9 = 18 


Rem, 3 


From these illustrations we see that if the same number 
pe added to both minuend and subtrahend, the remainder 
is not changed. . 

ExVLANATION.—Since 2 í z K, 
than 5 unti, we add 1 hag ag ein gaat: 59A 
nuana 12 units, and subtract 5 pita 
anon banat, ae T units, which we Rem. 2857 

a) Se alance the 1 te 
added ee the minuend we add 1 dinate l 
tens, which we subtr n to the 


Subtract 2625 


subtrahend, making 3 
act from 8 tens, 1 ine 5 i Sag 

lec 4 $, leaving 5 fens ; this we write 
pelow. ince 4 hundreds are less than 6 hundreds, oe add 10 hun- 


subtraction having 3 orders 


GLa 


SUBTRACTION. 53 


making 14 hundreds, from which subtract 6 
hundreds, and write the difference, 8 hundreds, beneath. To balance 
10 hundreds, equal to 1 thousand, added to the minuend, we add 1 
thousand to the subtrahend, making 3 thousands, which we subtract 
from. 5 thousands and write the remainder, 2 thousands, beneath, 


making our entire remainder 2,857. 


From these illustrations and principles we deduce the 


dreds to 4 hundreds, 


following 


seh 


RULE. = 


L Write the less number under the greater so 
that units of the same order shalt stand in the 
same column. 

II. Beginning at the right hand, subtract each 
figure in the lower line from the one above it 
and set the remainder in the line below. 

III. If a figure in the lower line is Sreater 
than the one above it, increase the latter by 10, 
perform the subtraction, and then add 1 to the 
next figure in the lower line. 

EXAMPLES FOR WRITTEN WORK. 
(1.) (2.) 6) U) ©) ©) 
From 61 73 64 82 94 58 
Subtract 29 48 av 76 78 39 
Rem. 


(7) (8.) () Wo) UD 


From 5%8 964 887 843 765 
Subtract 343 352 324 232 234 
Rem. pr 


(12.) — (48.) G4) G6.) alte) 
From 89%lbs. 415 ft. 679 yds. $813 589 in. 
Subtract 534lbs. 203 ft. 2B4yds. $261 98 in. 


Rem. 


52 SUBTRACTION. 


1 7 i 
Construct an example in subtraction having 3 orders 
of units, in which the numbers are abstract. 


1 . ” - Ld . 

Construct two examples, in which the numbers are 
concrete, each having three orders of units. 

Which is the minuend? Which is the subtrahend? What is 


the remainder in each example ? 
How do you prove subtraction ? 


46. When any figure in the subtrahend is 
greater than the corresponding figure in BG 
minuend. f i 

If we subtract 4 from 7 we get 3. If we add 5 to both 
minuend and subtrahend, and then subtract, we get me 
same remainder 3. Thus, 


From 7% ” From % + 5 = 12 
Take g : Take 4 +5 = + 
Rem. 3 Rem. 3 


Also, add 9 to both minuend and subtrahend. Thus, 
From 7 + 9 = 16 
Take 4+ 9 = 13 
Rem, 3 


From these illustrations we see that if the same number 
be added to both minuend and subtrahend, the remainder 
is not changed. . 


EXPLANATION.—Since 2 units are less From 5482 


} ~ it 1 l l 9 it 262 v 
mal g 2 u E i 
ang 1 nits, and subtract Ə units 2857 

Ə 


from 12 units, leavin Rens 


write beneath. 
nie : the minuend we add 1 ten to the subtrahend, 
a ; sy ie we subtract from 8 tens, leaving 5 tens; this v 

> Since 4 hundreds are less than 6 hundreds, We * 


pat ee A 
8 í units, which we 


making 3 
ra WII 


a ag 
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dreds to 4 hundreds, making 14 hundreds, from which subtract 6 
hundreds, and write the difference, 8 hundreds, beneath. To balance 
10 hundreds, equal to 1 thousand, added to the minuend, we add 1 
thousand to the subtrahend, making 3 thousands, which we subtract 
from 5 thousands and write the remainder, 2 thousands, beneath, 
making our entire remainder 2,857. 

From these illustrations and principles we deduce the 


following 
Ere 


RULE. = 
I. Write the less number under the greater so 
that units of the same order shall stand in the 


same column. 
IT. Beginning at the risht hand, subtract each 


figure in the lower line from the one above it 
and set the remainder in the line below. 

III. If a figure in the lower line is Sreater 
than the one above it, increase the latter by 1 0, 
perform the subtraction, and then add 1 to the 
next figure in the lower line. 

EXAMPLES FOR WRITTEN WORK. 


a) @ © & © (6) 


From 61 73 64 82 94 58 
Subtract 29 48 27 76 78 39 
Rem. 

(7.) (8.) (9.) (10.) (11) 
From 578 964 887 843 765 
Subtract 343 352 324. i 232 284 
Rem. 


(12)  (48.) (62 5) eee (0) 
From 897lbs. 415 ft. 679 yds. $813 589 in. 
Subtract 534lbs. 203 ft. 2384yds. $261 98 in. 


Rem. 


SUBTRACTION. 
(77.) (18.) (19.) (20.) 
From 2,843 $5,946 2,003 8.800 77. 
Subtract 1,678 $1.389 976 9 ‘088 ft. 
Rem. SEN ae 
(21.) (22.) (23.) (24) (25.) 
4760 3695 87231 67087 12048 
1986 1863 1009 40000 803 


26. From 287 subtract 114, 

27. From 994 subtract 363. 

28. From 10,841 subtract 3,009. 

29. From $12,560 subtract $4,885. 

80. From 115,440 ff. subtract 19,359 ft. 

$1. From 1,310,844 subtract 337,775. 

32, From $4,478 take $989, 

53, From 77,475 yds. take 10,994 yds. 

$4. Find the difference between $785 and $323. 

85. Find the difference between 12,843 yds. and 
2,318 yds. 

86. Find the difference between 711,711 and 82,082- 

37. What is the difference between 5,858 f’. and 
949 ft. ? 

58. How much does 244,887 exceed 108,104? 

89. 2478 + 1,236 — (2,562 — 1,893) =? 
ae TEST QUESTIONS. 

an E benon? What is the minuend? What is the sub- 

ater * iat is the difference, or remainder? How are the 

E aA Dan for work in subtraction? When the figures of the 

the ai ty sium to or less than the corresponding figures a 

hend is grea ores you subtract? When a figure in the subtra- 

do you subi en its corresponding figure in the minuend, how 
A act? How do you prove subtraction ? Give the rule for 


subtractio 7 i 
Hon? Hod ee is a problem? What is the sign of subtrac 
À s the parenthesis used in examples of subtraction + 
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PRACTICAL PROBLEMS. 
TOR ORAL WORK. 

43. 1. A man having $10, paid $6 for a pair of 

boots; how many dollars had he left ? 


SoLuTION.—He had the difference between $10 and $6, Eh 


is $4. 

2, A boy had 20 marbles, and gave away 7 of them; 
how many had he left? 20 — 7 = ? 

3. Mary is 15 years old, and Jane is 9; how long before 
Jane will be 15? 15 — 9=? 

4. Two boys have together 20 cżs.; if one has 12 cts., 
how many has the other? 20—12=? 
5. James bought a book for 20 cts., and paid a 25 ct. 
piece ; how much change should he receive ? 

G. Charles has 50 cts., he pays 10 cts. for a pencil and 5 
cts. for a rubber; how many cents has he left ? 


FOR WRITTEN WORK. 

y. A merchant bought 750 yds. of cloth and sold 468 
yds. of the same ; how many yds. had he left? 

$. From a flock containing 718 sheep 432 were sold; 
how many remained? 718 — 432 =? 

9. A man bought a pair of horses for $788, and sold 
them again for $629 ; how much did he lose ? 

10. A merchant bought a stock of goods for $1,887 and 
sold the same for $2,143; how much did he gain? 

71. A man’s income is $6,000 per annum and his ex- 
penses are $4,125 ; how much does he save? 


FOR ORAL WORK. 
48. 1. A man 50 years old has a son 20 years old: 
how much older is the father than the son ? 
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2 A man haying i 
ving 30 miles to travel in 2 days, goes 18 


mi " y 
iog S first pi ; how far must he go the second day ? 
2. A woman has $21 and s nee i 
321 a pends $12; how , iy 
has she left? $21— $12 — > 3 much money 
3 f aila weighs 60 lds. and Mary 50 lbs.; how much 
eavier is John than Mary? 60 dbs. — 50 lbs. = ? 
&. A £ $ SQ > . sak- gi 
the re a hiss $100, $80 of which was in the bank and 
- n in his pocket; how much in his pocket ? 
s ae man purchased a farm for $10,000, and paid cash 
0,000, how much remained unpaid ? 


7 FOR WRITTEN WORK. 
p . A merchant sells goods for $17,480 and 
gr: oe what did they cost him ? 
An at oe and 497 sheep, but he sold at one time 113 
i e time 98; how many hað he left? 
ow z A begins business with $18,413; the first 
oses $800 and the rear ains $9763 
what is he then worth ? second year he gains $9%0; 
10. ; š 
AEA TE a n has an income of $2,500 per annum, and he 
EEE Sad rent, $1,200 for living expenses, and the 
i. A poe saves ; how much does he save per year? 
rover bought 11 sheep of one farmer, 310 


sheep of another 
left? 711 + 310 oa ik 462; how many had he 


ains by the 


o 
t=] 


FOR ORAL WORK. 
8 ee a oe 15 cts. spent 5 cts. for a pencil and 
2. A boy has $30 Aow much money had he left ? 
time and $9 ht a in the bank; he draws out $7 at one 
8. A Bo b nother ; how much remains in the bank? 
Y bought sugar for 10 cts. and eggs for 12 els. 
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and gave the clerk 25 cts. ; how much change should he 
receive? 25 — (10 + 12) =? 

4. A boy who had 10 marbles bought 15 more, and he 
then lost 12; how many had he left? 

5. A man bought a horse for $60, a harness for $20, a 
wagon for $30; he afterward sold them all for $100; how 
much did he lose? (860 + $20 + $30) — $100 = ? 


FOR WRITTEN WORK. 

6. From a regiment of 847 men 143 were discharged 
and 273 were killed in battle; how many remained ? 

7. A trader commences business with a capital of 
$3,245; the first year he gains $422, the second year he 
gains $500; the third year he loses $792, and the fourth 
year he loses $117; how much is he then worth ? 

8. A man had $13,850 in the bank, but drew out at 
one time $1,872, at another time $3,814, and at a third 
time $4,81] ; how much had he then in bank ? 

9. Aman gave to his four sons $3,780; to the first he 
gave $1,490, to the second he gave $1,109, to the third 
he gaye $675, and to the fourth he gave the remainder ; 
how much did he give the fourth ? 

10. Four men bought a tract of land, for which they 
paid $8,419; the first paid $3,815, the second paid $2,140, 
the third paid $1,480; what did the fourth pay ? 


FOR ORAL WORK. 


50. 1. An orchard contained 50 trees, 10 of which 
were peach trees, 5 pear trees, 8 plum trees, and the rest 
were apple trees; how many apple trees in the orchard ? 

2, I bought a coat for $20, a vest for $8, pants for $10, 


58 SUBTRACTION. 


and I paid a $50 bill; how much did I receive in 
return? $50 — ($20 + $8 + $10) = ? 

3. A dish contained 60 peaches, Jane took 12, Susan 10, 

Mary 13, and John 15; how many were left in the dish ? 

4. Six men bought a horse for $150; the first gave $50, 
the second $30, the third $25, the fourth $18, and the 
fifth $10; how much did the sixth give ? 

5. A farmer bought a horse for $100, and paid $19 n 
keeping him; he let him enough to receive $25 and then 
sold him for $90; did he gain or lose by the bargain ? 
How much ? l 


FOR WRITTEN WORK. 
G. A man gave to his four sons $5,880; to the first he 
gaye $2,360, to the second he gave $2,109, to the third he 
gave $805, and to the fourth he gave the remainder : how 
much did he give the fourth? Ans. $606. 

7. A householder sold two houses; for the first, which 
cost $3500, he received $4760; for the second, whiel 
$3735, he received $5000; on which of the houses d 
make the greater gain, and how much ? 

8. A person borrowed of his neighbor 
$355, at another time $637, and $403 at anothe 


l cost 
id he 


at ome 
r time ; 


La ae : him? 
paid him $977; how much did he then owe him ys for 
ay $2 íE 
9. I have a yearly income of $10,000. LEY Sa for 
s $301 


office rent, $220 for fuel, $35 to the doctor, ane ‘ne end 
ft at 

all my other expenses; how much have I left a 

of the year ? 


“ar * a pal 
10. A man pays $300 for 100 sheep: $95 for b . 100 


oxen, $60 for a horse, and $125 for a chaite: -aog i 
bushels of wheat worth $125, a COW wori sa 
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worth $40, and pays the rest in cash; how much money 
does he pay ? r 


11. I£ the subtrahend be 750 and the remainder 964, 


what is the minuend ? 
12. If the minuend be 60.402 and the remainder 


29,475, what is the subtrahend ? 

18. The difference of two numbers is 607 and the 
greater number is 1,005; what is the less number? 

14. 1,963 + 54,923 + 27,984 — 64,937 = ? 

15. 22,786 — (10,342 + 5,684) =? 

16. A man worth $18,000 left $4,287 to his elder son, 


$3,754 to his younger son, $3,219 to his daughter, and the 
P3 d be} ? f=) 


t 


remainder to his wife ; what was the wife’s portion ? 


REVIEW QUESTIONS. 


What is a unit? Whatisa number? What is an abstract num- 
ber? What is a concrete number? What is a simple number ey 
What is a compound number? Define notation. Define numera- 
tion. Give all the methods of notation. Write seven thousand 
two hundred and fifty-one by means of the Arabic notation. Write 
five hundred and seventy-eight by means of the Roman notation 
Numerate 7,852, 643,827,462, and read the number. What is addi 
tion? What numbers can be added together? Give the rule for 
addition. How do you prove addition? Make the sign of addition. 
Of equality. Make the sign of dollars. When dollars and cents 
are written, how many orders of units are occupied by cents ? 
What sign is put between dollars and cents? When dollars, cents, 
and mills are written, how many orders of units do mills occupy? 
What is subtraction? Define minuend. Define subtrahend. Define 
remainder. Make the sign of subtraction, name it, and tell how it is 
used, Give the rule for subtraction. Work the following exam- 
ple: 178,462—(6,895 + 18,754). When the difference and the greater 


of two numbers are given, how do you find the less? Suppose the ° 


sum of three numbers and two of them are given, how will you 
find the third? Construct a problem illustrating each of the above 
questions. 


DP ULEIPRIGA T1674 
51, Z. In this ' 


and 3 boys in each 
picture ? 


eas there are two groups of boys 
up; how many boys are there in the 


SoLurion —g 


ince 
there are 2 time there are 3 boys in one 


8 three boys, 34.3 = 6, 3 taken twice — 6 


2. In one 
group, e } 
apples have the 3 Boy m 2 boy has 3 apples; how many 


SOLUTION.—§; 
i —Sin 
9 apples, 3 +343 ap ae boy has 8 a 


group, in 2 groups 


1 : 
taken 3 pe a 4 boys have 3 times 3 or 
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3. In the other group, each boy has 4 pears; how 


many pears have the 3 boys. 
SoLUTION.—Since each boy has 4 pears, 3 boys will have 3 
times four or 12 pears, 4+4++4= 12, or 4 taken 3 times = 12. 


4. How many trees in 4 rows, if there are 5 trees in 
each row ? 4 times 5 trees are how many trees? 

SoLution. 5+5+5+5 = 20, or 5 taken 4 times = 20. 

§. How many hands have 6 boys ? 

SOLUTION. 24+2+2+4+24+2+2 = 12, or 2 taken 6 times = 12. 

6. How many feet have 6 horses? 

SOLUTION. 44+4+4+44+4+44+4 = 4, or 4 taken 6 times = 24. 

7. John’s father gave him 6 five-cent pieces; how 
many cents did the father give John ? 

SoLUTION. 5+54+5+5+5+5 = 80, or ð taken 6 times = 30. 

8. Bought 3 lbs. of sugar at 10 cés. a pound; how much 
did the sugar cost? 3 times 10 cts. = ? ‘ 

SoLuTion. 10+10+10 = 30, 10 taken 3 times = 30. 

In the first example we find the sum of 2 threes, or 3 
taken twice. In the second we find the sum of 3 threes, 
or 3 units taken 3 times. In the fourth we find the sum 
of 3 fours, or 4 taken 3 times, and so on. 


In the first example, how many times is 3 taken? What is the 
In the fifth example, how many times is the number 2 
In the sixth example, how many times is 4 taken? What 
is taken 6 times in the seventh example ? How many 


result ? 
taken ? 
number 
times is 10 taken in the eighth ? 

52. The operation of taking a number a certain nun- 
ber of times is called Multiplication. 

The number to be taken is called the Multiplicand, 
and the number which shows how many times the multi- 


plicand is taken is called the Multiplier. 
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MULTI PLICATION, MULTIPLICATION. 


DEFINITIONS, 
53. Multiplication is the o 
number as many times as there 


54. The Multiplicand is 


59. The elements of multiplication are given in 
the following table, called the 


peration of taking one 


are units in the other. MULTIPLICATION TABLE. 


th ‘r KE Tan eee i R o 
multiplied. ¢ number to be taken or Once 2 times | 3 times 4 times 
55. T | Le T 1 are 2 | 1 are 3 | 1 are 4 
DeD. J 2 S e . | 9 é » ç “ce éi > ] iT | 
Pi ae he Multiplier is the number which shows how | l 3 «& 3 | A < F | , ‘ 4 A < E | 
any umes the multiplicand is to be tak sh : ae | a a ‘ 
orite tob e taken, or what part 4 d 8 | 4 12 4 16 | 
18 0 be taken. | 5 5 B 40 p-e TB k 20 | 
C Mha i : G 6 6 12 G 18 G “ 24 
a aioe is the result of the multiplication. 7 s 1 | 7 CETA] 7 21 ; 28 j 
at 1s multiplication? What is tbe multipli i 7 : 8“ 8 8 * 16 Qei 8 DA 8 32 | 
aa J tiplicand? What is i € ~ © “ 
ne apes A D apl at the eight eoar Sires 60 ber ai f Qs 9 gue TS O° ae ee 9 < 36 | 
"uch number is the multiplicand ? Which is Oa ean ae eae | =| 
Dee ae. > : th is the multiplier? In : s : . 
eae rei Dis e dee in Example 2d, 9 is the esti in 5 times 6 times 7 times 8 times 
TS od, 1% 1s the product. ‘Tell what is the ; i are 5 : 6 1 are 7 1 are 8 
tholoi examples, I g ell what is the product in each of | A aro i0 3 phi oes y ia 9 te 16 
iw Bes 8 «© 15 of als ay sil 3. 24 
5%, The multiplicand and multiplier are called Fac- fae 20 d e DAL 4. eog 4 “ 39 
tors of the product. ee 5 “ 25 5 ¢ 30 5 n “ 35 5 «© 40 
5S. lhe following i ; Ss ie 6 e 30 1 6 © 361.6 © 42 MiG Ag 
When pl lowing is the Sign of Multiplication, x. 7 «35 | 7 « 49 |oy « 49 | 4 5G 
yen placed between two numbers it js read multiplied So, 20.1 8 48 8 56 8 64 
by ; thus, 3 x 2 is read 3 multiplied by 2. | BUY) pe Ae” 64) 9 08" a ee 
The value of the pr i F iis. | 
depend on the ord product does not y y x x d 9 times 10 times 11 times 12 times 
] a Ceerin which the fig. ye “se 1 are 9 1 are 10 1 are 11 1 are 12 | 
tors are taken. Thus, 4 times 5 is the Pape U2 alts) 2, m0 Qe OT Eom comes: 
. * * & aE “ (3 3 i & ‘ “ 
same as 5 ‘ Hi 3 27 3 30 3 3303 36 
j t i times 4, as shown in the w k sfa i 4 “« 36 4 «© 40 4 © 44 | 4 « 48 } 
diagram; for, if we take the stars by ce |} ae BY chan 5 « 5O 5B e BB 5 *& 60 
rows, we have 4 stars taken 5 times; | GG Gy! ORGON TIG MAGG 6. aes 
ip 4 th SF” (its} TAS. a Omar Rae T A RRNA 
if we take them by columns, we have 5 stars taken 4 h | 8 « y2 8 “ 80 8 “ 88 8o cop] 
times; in either case there are 20 stars. The multiplier, 1> 97 gI 9g & 90) 1998s go 9 “108 | 
pared . Ca Sat ne He E 
however, must always be considered an abstract number. i sale. ez TE 
The multiplicand and product are like numbers, and may X A Tee Multiplication Table should be perfectly committed A 
be abstract or concrete. : 
| 
| 
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EXERCISES FOR MENTAL Work. 

15x4= 20, 6& 2x6? li. 9x 8=? 
2%7x8=? 92 %x9=? 16. 12x %=? 
3. 6x7=? lO. 8xt=? 17. 10x 8=? 
4.8x6=? il. 4x9=? 18. 11x 9=? 
5. 9x4=? 2. 12x4=? 19. 12x11 =? 
6. 3x7=? 13. 9x9=? 20. 6x 8=? 
7T. 6x9=? ly 4x%=? 21. 8x 9=? 


What are the facto 
fifth? What in the t 


enth ? 


factors of 6; of 10; of 14; and of 15. 


rs in the first example above? What in the 
What.in the twentieth? Name the 


Supply the missing factor in each of the following : 

Let xe 1 6. 1x = 56. ii,.12%.=60. 
2. x4=36. 7% 11x 121, Ia =x 6=30. 
& x9=54, &  x9=108, 13. x9=%2. 
4. 12x =60, 9. x%t= 63. I4. Yx =28. 
5. =x6=42 10. 12x = 96. 15. x8=32. 


If 4 marbles be taken 5 
Which the coner 
Which the multip 
Is the product abstract or ¢ 


number ? 
cand ? 


oncrete ? 


EXERCISES FOR ORAL WORK. 


60. 7. If l 1b. of vie 


times, which is the abstract 
ete? Which is the multipli- 
lier? What is the product ? 


e costs 11 cfs., how much will 


t? 11 cts. x4— 
2. Y boys receive 8 
receive? 8 ets, xt= 
3. What will 9 lemo 
4. How much can a 
each week ? gy x8= 


how many czs. ? 
ets. each; how many cents do all 
how many cts, ? 

NS cost, at 9 cts. each ? 
boy earn in 8 weeks, 


if he earn $7 
how many dollars? 


MULTIPLICATION. 


‘ ys; how far 
5. A man walks 6 miles a day for doya; ho 
; í anv e 6 XIS 
? 6x8= how many: f aio 
a “ee are 3 feet in 1 yard; how ey TE: 
aun ? How many in 7 yards? a $ hs $ aeui 
7. Bought 12 yds. of cloth at $5 a yard; 
; g i -A 
it cost? How much did 10 yds. cost t UAT ara 
8. What will 4 pairs of boots cost at a = quarts in 9 
9. In 1 peck there are 8 quarts; how bn 5 r 
i cs 2 pecks ? 
pecks? How many in 10 pecks? In1 ee 
10. There are 12 inches in 1 foot; ae a Tfi? 
11 fect? In12 f4? In9 fi? In8 ft: 


oN RK. 
EXERCISES FOR WRITTEN Wo oie 
6. 12 marbles x 3 = 


nches in 


JA = AA 
A Fo + 63 ? 7. 16 horses x £ = ? 
Shae 0 ap 8 9 sheep X2= : 
pas ‘i $=? 9. 8 miles x 5 = :! l 
; roes 1o X Y= ? 10. VY pounds x 6 =: 


(a x 


e rite 
hs r nt to w1 
between the factors, it 1s more SSA D 
. iplicand. 
multiplier under the multiplic 


į si of but 
G1. When the multiplier consists of 
one figure. 
Multiply 328 by 7. 


EXPLANATION.—Multiplying 8 ie: 
we have 56, that is, 5¢ens and 6 ies j: 
we set down the 6 units and carry o 
ward the 5 tens to the product of 2 tipi Pate 
multiplied by 7. Multiplying 2 tens by 7, 


ILLUSTRATION. 
Multiplicand, 328 
Multiplier, 7 
2,296 


ht forward, 
Bi) le OG at pel a pe on ieee 9 tens and 
E ? lred and 9 tens ; we t > 7, we 
ELE Dees crit rumen Multiplying 3 hundreds by 
carry 


MULTIPLICATION, 


have 21 hundreds, which, increased by the 1 hundred brought for- 
ward, gives 22 hundreds, or 2 thousands and 2 hundreds ; this we 
set down. The required product is 2,296, 

Nore.—The operation o 
plained in addition, by 
simply naming the result 


f multiplying may be abbreviated, as ex- 
omitting the names of the figures, and 
s of the successive multiplications, 


RULE. 


Begin at the right and multiply each figure 
of the multiplicar 


ud by the multiplier, setting 


down and carrying as in addition. 


EXAMPLES, 
Perform the following multiplications: 


C E (8) (3.) 
Multiplicana, 134 318 256 
Multiplier, 3 4 2 
Product, 402 me E 


(5) (6.) (7) (8.) 


Multiplicana, 318 476 1234 4137 
Multiplier, 5 7 


ser’ 8 9 
Product, k 


ED (10.) (11) (22.) 
Multiplicand, 417 fē, 1843 in, $894 693 Ibs 
Multiplier, 6 y j 


AG ere: 5 9 
produce 2502 ft, in $4470 ig. 


(Z4.) (15.) 
43214 lbs. 81342 
~ 6 
488052 


MULTIPLICATION. 


62. When the multiplier 


number of figures. 


EXAMPLE. 


1. Multiply 458 by 346. 


EXPLANATION.—Here we write 
the numbers so that units of the 
same order stand in the same 
column. We then multiply 458 
by 6, which gives 2748. We 


ILLUSTRATION. 
Multiplicand, 458 
Multiplier, 346 


Partial 1832 


contains any 


2748 


next multiply 458 by 4 og! and Products. 1374 
set the first figure in the co ang = 

of tens. We then multiply 458 Broan 158468 
by 3 hundreds, and place the first 


figure in the column of hundreds. 3 d for the total 
Adding the partial products thus obtained, we fin 


product 158,468. 
i deduce the 
From this illustration and explanation we 
following 
RULE. dk 
wltipli- 
I. Write the multiplier under ae a f eA 
cand, so that units of the same 
stand in the same column. 


; i 

IT. Begin at the right and multiply ete 
footie by cach figure of eet ne 
writing the first figure of each p x the multi- 
under the corresponding figure o, 
plier. 

= ' cts. 
III. Find the sum of the partial prođu 


ATOA ulti pli- 
Proor.— Multiply the multiplier by ies ae gs 
cand, and if the second product equals 
the work is presumed to be right. 
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6 x 
8 MULTIPLICATION. PE n 
MULTIPLICATION. 


Hence, to multiply a whole number by 10, we annex 


EXAMPLES FOR WRITIEN Work 
one cipher to the multiplicand; to multiply by 100, we 


ee Proof. (2, Pro 
64 A 86 67 annex ¿wo ciphers; to multiply by 1,000, we annex three 
4908 1003 67 _ 86 ciphers; and so on. Thus, 75 x 10 = 750; 34 x 100 
5762 5762 = 3,400; 87 x 1000 = 87,000. 
i Multiply Multiply l If the significant figure of the multiplier followed by 
7,406 by 36. 19. 6,481 by 27 ciphers is greater than 1, we first multiply by the sig- 
4. 3,421 by 48. 20. 2,782 by 28 uificant figure or figures, and then annex the ciphers. 
E A 
5 S18 by 75. 21. 9,346 by 54, Multiply 317 by 300. cesta lnien 
. 19 by 183. 2 1,243 by 126 EXPLANATION. — We multiply 317 by 3, 317 j 
7% 143 by 345. 28. 893 by 2g š Which gives 951, and to this we annex two 300 
; si by n 24, 1,349 %4 a ciphers, as shown in the illustration. 95100 
52. 2 2 
10. 813 by 712. Ki oe Multiply °™P**** Multiply 
11. 516184 by 64. ge hie 1. 318 by 20. 8: ADORE eo 
12. 596875 by 144. 23. i Py ate, 2. 914 by 900. 9. 516 by 800. 
aa Pe A 0 ne 3. 8,143 by 500. 10, 21% by 2000. 
14. 6185720 by 182. 50. 1 eke 4. 4,175 by 80. 11, 429 by 400. 
15. 118328 by 96. Fans ty ik 5. 814 yds. by 300. 12. $27 by 60l. 
16. 619534 by 9185. ae YT by 182. 6. $841 by 70. 13. 92% by 1200. 
18. 1055054 by 279. 3) ve by 103. If both factors terminate in ciphers, multiply the sig- 
aint ee “k ? by 205. nificant figures, and to the result annex as many ciphers 
figures? What is the method aa contains any number of as there are at the right of both factors. 
? i Multiply 8900 by 9000 
63. WI . ie Neo 
ae reer or both factors have ciphers EXPLANATION.—Here we multiply 89 by 9, care, 
e right. © which gives 801, and to the result we annex 9000 
five ciphers as shown in the illustration. ` 30100000 


Every cipher that we anne 
mnex to 
each of its digits one place to TREN aaber mhaya an te ia 
game ag multiplying by 10, eft; but this is the 15. Multiply 870 by 300. 
16. Multiply 41,900 by 90. 


17. 2500 by 500. 
18. 5600 by 2000. 


i y 
of 
ie 


MULTIPLICATION. 


Multiply 

8,100 by 7,000. 
7,300 by 50. 
3,460 by 80. 
$20,370 by 70. 
5,150 yds. by 600. 


One cipher annexed toa number moves each 
to the left? This is the sa: 


Multiply 

7,050 by 200. 
400 by 300. 
7100 by 50. 
3912 by 600. 
4200 ft. by 30. 


COMPOSITE NUMBERS. 


64. A composite number ig one that can be sep- 


than itself and one. 
because it can be sepa- 


EXERCISES FOR ORAL Work. 


Separate into two factors each of the following num- 
bers: 


EEGI Ee) Ww .) (9) (10. 
O 15; o E z 2 a U A A 


26, 32, 40, 42, 
Separate into three f the following num- 
bers: 

(11) (12.) (13.) (14) (15.) (16) (17.) (18.) (19.) (20.) 
8, 123, 16, 24, 2%, 30, 36, 48, 56, 45. 
To multiply by a composite number, we may multiply 

by each of its factors in Succession. Thus, to multiply 
118 by 24, wè may multiply 118 by 6, which gives 708, 


factors each o 


MULTIPLICATION. 


ich gi 2; this 
and then multiply the result by 4, which gives 2,832 5 
is the required product. 


In the same manner multiply the following 


EXAMPLES. 
Multiply 78 by 48, (6 x 
Multiply 96 by 108, (9 x 12). 
Multiply 413 by 56, (7 ade 
Multiply 88 by 3 x 7, Pe 
Multiply 546 by 8 x 12, 1 an 
Multiply 8,342 by ue Pi (84). 
Multiply 8 x 5 by 7 x 0. 
Multiply 15 x 18 by 16 x 12. 


is called a 

The product of more than two tee deie 
Continued Product. Thus, in example a, 
1,680 is the continued product of 8, 5, 7, ang % 


W P V ? 
N § 


Sa 


do you multiply by the 


What is a composite number? How tinued product ? 


stn coll 
factors of a composite number ? What is a 


EMS. 
PRACTICAL PROBL 


FOR ORAL WORK. 
cost at 
G5. 1. What will 7 hundred pounds of dees 
$9 a hundred? $9 x7 = how many dollars narters in 8 
2. 4 quarters make 1 yard; how Some ; 
yards? 4 times 8 equals how many: ill he earn in 
3. Ifa man earn $7 a week, how much wi 
. Q L ks ? 
10 weeks? How much in 12 Wee : soe CON- 
4. How many yards of cloth in 7 pieces, AED pie 
taining 10 yards? How many in 8 Pie 3 a barreli 
5. What will 5 barrels of flour cost at 3 


72 MULTIPLICATION, 

FOR WRITTEN WORK. 

6. What will 38 barrels of flour cost at $13 a barrel ? 
Ans. $494, 
7. What is the cost of 675 lbs. of cheese at 14 cents a 
pound? At 12 cents a pound ? At 11 cents a pound ? 


8. A farmer sold 211 bushels of potatoes at 74 cents 
a bushel; how much did he recei 


ve? 
9. What is the cost of 786 quarts of milk at 9 cents 
a quart? What at 10 cents a quart ? 


10. If $1 will buy 21 tickets, how many will $37 buy? 


FOR ORAL work. 

66. Z. In one yard there are 3 feet; how many feet in 
12 yards? In 9 yards? Ip 7 yards? In 11 yards? 

2. How many feet in 6 yards and 2 feet? In 7 yards 
and 2 feet? In 6 yards and 1 foot ? 

3. If one quarter of a y: 
what will 1 yard cost? What will 2 yards cost ? 

4. If 4 bushels of wheat make one barrel of flour, how 
many bushels will be required to make 9 barrels ? 

5. A gentleman bought 10 yards of silk at $2 a yard, 


and 6 pairs of stockings at 50 cts. a pair; how much 
should he pay for the goods? 


ard of beaver cloth costs $2, 


FOR WRITTEN WORK. 


6. If $1 will buy 4 yo. of butter, how many pounds 
will $82 buy? How many dds. will $37 buy? 


7. If $1 will buy 8 Zs, of Sugar, how many pounds will 
$17 buy? How many will $13 buy ? 


8. There are 3,600 Seconds in 1 hour ; 
seconds are there in 24 hours, or 1 day ? 
9. How many seconds are there in two days ? 


how many 


73 
MULTIPLICATION. 


: d is 
10. If a chest of tea contains 64 lbs. a aa $ 
worth 70 cents, what will be the value of 18 J R i head, 
11. A drover bought 74 head of cattle p ae ? 

and sold the lot for $7,500; how much did he 


FOR ORAL WORK. Ve 
. w m 
G7. 1. 10 decimeters make 1 meter; ho 
: “3? 
decimeters make 6 meters £ sated ea HOWARD 
2. 10 centimeters make one decimeter; 
. . : a? 
centimeters in 8 decimeters : acta) how ANI 
3. 10 millimeters make one centimeter ; 
à . s? 
millimeters make 9 centimeters ? i f squares 
re are eight rows of sq 
4. On a chess-board there a ai tater 
and eight squares in each row; how many 
there on the beard ? d travel in 
5 Me tart from the same place an 4 
5. Two men sta els 2 miles an hour, the 
opposite directions; one travels # ; far apart will they 
other travels 3 miles an hour; how 
x Q? 
pees end tip) homis! the same place and travel the 
o ` she sa k 
6. Two men start from th Ka the other 3 
same way; one travels 2 miles an hour m at the end 
[e a , . oa 
miles an hour; how far apart will they ý 
of 8 hours? Y meters of 
7. Bought 3 meters of linen at A moe, some crape 
silk at $3 a meter, 5 meters of ribbon for $4, A ES 
X . , i ar bills; 
for $2, and gave the merchant 4 ten-dollar , 
3 bi : <2 
much change should I receive back! 


FOR WRITTEN WORK. 


Aano ect- 
8. A farmer has 3 flocks of sheep, eens E of 
ively 50, 60, and 75 head, and each sheep yields 


MULTIPLICATION, 


wool; what is the value of his wool crop when wool is 
worth 36 cents a pound? 

9. Two couriers traye] toward each other, the first at 
the rate of 35 miles and the second at the rate of 42 
miles a day; at the end of 9 days they are separated by 
411 miles; how far apart were they at first ? 

10. A person bought 30 yds. of muslin at 20 cts. a 
yard, 4 yds. of silk at $1.75 a yard, and 14 books at 
77 cents each ; what was the amount of his bill ? 

11. What is the difference between 118 times 327 and 
211 times 82 ? 

12, (2134 + 506) x (1800 — 500) = p r 

15. (32 x 6) + (48 x 9) — (17 x 4—3) + 160 =? 

14. ($2478 — $1032) x (2041 + 453) x 9—7 — p 

15. What is the sum of 512 times 384, and 81 times 
611? 

16. (3042 yds. — 2106 yds. + 218 yds.) x (854 — 214) 
x (2743) =? 

17, #304 + 38 + (640 — 84) x 16—6 =? 

Ans. 11,232. 


REVIEW QUESTIONS. 
Recite the multiplication table, 
is the multiplicand ? What is the 


one figure. What is meant by 
the factors of the product ? What i ; 
ë is a co 
do you multiply by the factors of q a mposite number? How 


DIVISION. 
68. How many boys in this picture 5 a eee 
Into how many groups are they divided : 
boys in each group? ist 
4 If 10 1 aro divided into two equal groups, ho 


2 
many boys are there in each group: on ones 
2. it ie apples are separated into 3 equal piles, 


` Many apples in cach pile ? 
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3. If 12 pears are divided among four boys, how many 
pears will each boy receive ? 

4. If 20 cents will buy 5 oranges, how many cents will 
buy 1 orange? | 

5. If a man earns $18 in 6 days, how many dollars does 
he earn in 1 day ? 


6. In 2 days there are 48 hours, how many hours in 1 
day ? j 

7. If3 yards of silk cost $12, what will 1 yard cost ? 

8. There are 24 boys in 2 classes, with an equal number 
in each, how many boys in each class ? 


9. Paid 30 cents for 5 oranges, 


how many cents did 1 
orange cost ? 


10. How many barrels of apples can be bought for $40, 
if each barrel costs $5. 


In the first example we 
equal parts of ten, 
equal parts in 12, eac 

Hence, in division 


are required to find one of two 
In the third we find the number of 
h of which contains 3 units. 


parts of a given num 
into which a given nu 

The number divide 
ber which shows in 
divided ig called th 


ber, or the number of equal parts 
mber is to be divided. 

d is called the Dividend. The num- 
to how many parts the dividend is 
e Divisor. That which shows how 


DEFINITIONS, 
the operation of find 
Contained in anot 
S of a number, 


69. Division is 
times one number jg 
One of the equal part 


ing how many 
her, or of finding 


77 
DIVISION. 


s ivided. 

%0. The Dividend is the number to be divide y 
i zhi iyl- 

7i. The Divisor is the number by which the 

dend is to be divided. emg Fi 
742. The Quotient is the result of the awe i: 

dines how many times the divisor is containe 

dividend. d noy: 
Examine carefully the 10 examples giy ay urls ei 

U6 al tell which is the dividend in each example, 

the divisor, and what is the quotient. 


SIGNS OF DIVISION, 
73. There are ¿hree methods of ae mE 
1. By a horizontal line with a point @ ie oning 
and below it; thus, +. This Loe pas Maes A 
between two numbers, shows ye f A 8 divided by 2, 
divided by the second; thus, 8 + 2 is rea 


2. By a horizontal line with the eee babi 
above, and the divisor below; thus, $, I 
by 2. | 

3. By a curved line with the nee ba KETI 
the dividend at the right ; thus, 2)8, rea =e 

Write the expression 16 divided by 2, by eac 
three methods. 


Read the following examples: 


2)92 = 46. 
—~3 = +6= 8 2=8 re 
a PERT A ‘=a = 
-3 = ae C Aar m = SAE D, 
357 = 5  100-10=10. 4# =6  5)45 


Elements of division in which the divisors are 


%4. One object of division is to divide a given number 
graded from 1 to 12 are given in the following 


into equal parts. 


DIVISION TABLE. 


A B j 


Let AB be a line one foot long; if we divide it into 
two equal parts, each part is one-half of a foot. 
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2 
Simom (i og G a ae Division may be expressed by writing the dividend above 
eee oe 12 4 § 116 4 & a horizontal line, and the divisor below ; hence, 1 divided 
OOM elOmroe Sb. bh «6120 & ‘ svt i 
66 “ |122 6 « |18 6 « |2 6 « ey eerie g 
vy « ly y « for y « fog 7 « As a quotient, 4 is read one-half. 
DSO o) Salietens) hide § <“ If the same line is divided into 3 equal parts, we have 
OMe ono ee ly Oe 136 GM $ (1 divided by 3), which as a quotient is read one-third. 
If we divide it into 4 equal parts, we have + (1 divided 
5 in 6 in Y in Brin by 4), read as a quotient one-fourth. 
i Norr.—The quotient of 2 by 3 may be written ĝ; this is one 
10 2 ames 12 2 ane 14 2 mune A : one third of 2, or it is two-thirds of 1. The quotient of 3 by 7 may be 
15. 3 18 3 al 3 f written 2; this is one-seventh of 8, or it is three-sevenths of 1. The 
3O 4“ a 4 “ 28B 4 * a2 4 “ | expression 2 is read two-thirds ; $ is read three-sevenths ; $ is read 
COMO O aE aD west tap 5” “* 40 5 S four-ninths ; 14 is read eleven-thirteenths ; and so on. Expressions 
PO G aa mG <4 56 6 148 6 of the kind just explained are called fractions. 
a f 2 j g 3 z d 4 A i < 75. A Fraction is one or more equal parts of a unit. 
5 
AR O a a a 168 a e 9 « Read the following fractions: 
$, $ 4, 4, 4; $ 3, $, w $ 
< Oin Oin 11 in 12 in | wy de win ain eae) Dn ao Bo abu ae 
18 2 times} 20 2 times} 22 2 times; 24 2 times Write by means of figures: 
a7. 38 * 1380 8 « |33 3 « 1863 « on ixth 
a A || a aa WV ay ae 4 One-half, One-third, One-fourth, Two-fifths, Oneng , 
A a d M a | 55 B < p | Three-seyenths, One-eighth, Two-elevenths, Five-ninths, 
Ramo ch iigor 6 «© | 66° 6 k G l Seven-fifteenths, Nine-clevenths, Two-thirds, Seventeen- 
EIS AN) legal Li Al CR 7 twentieths, Eight-seventeenths, Five-ninths, Nineteen- 
Aaa S BORS mass | 88). gT 6 8 | thirtieths, Two-thirteenths, Twenty-fifteenths, and Ninety 
Bl a a EO O e E E 9 ) One-hundrediths. 
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Supply the missmg numbers in the following exercises: 


4 =+ = 6. sl+ = 9. + = 9% 
+8 = 4 44 = 4 gt = 
66 +8 = Sb 9 — §= 12. 
63+ = 3, sod x TR: +11 = 1? 
re 60+ = 12 += 9 
"2 +12= ma dd ~ DO 


r ' that 
The quotient of any number by 2 is one-half oe 
number. The quotient of a number hye. ae by 5 is 
the number; by 4 is one-fourth of the number; PY 
one-fifth ; by 6 is one-sixth of the pumber, ete. 


i sth of 18? 
i -iour 22 What 1s one-sixt 
aaa ome i One-ninth of 27? 


One-fifth of 20? One-seventh of 14? 


One-third of 212 One-eighth of 40? P. 
; he diviso 
What is division? What is the dividend? pre ; 

What the quotient? Make the three signs 5 by 2? 
trate cach? What is the quotient of 1 divided Py 
by 8? What isa fraction? How do we expre 
less number divided by a greater? 
parts, what is each part called? If in 
What, if into 6 equal parts? 


EXAMPLES FoR ORAL Work. a) 
each, 
6. 1. How many apples, at one cent 


buy for 5 cents ? < or 5 apples. 
SOLUTION.—As many apples as there are 1’s in 9, 


„n you buy 
at 2 cents each, can Y° 


2, How many marbles, 


for 4 cents ? i aig in 4, 0F2 
SoLUTION.—As many marbles as there are ~ 


\ 
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3. How many pears, at 3 cents each, can you buy 
for 6 cents ? How many for 18 cés. ? 

4. How many peaches, at 4 cents each, can be bought 
for 12 cents? How many for 24 cfs.? 

5. If I divide 15 apples among 5 boys, giving each an 
equal number, how many apples will each boy receive ? 

6. If a man travel 6 miles an hour, how many hours 
will it take him to travel 18 miles? 18 + 6 =? 

7. In an apple orchard there are 21 trees, and 7 trees in 
each row; how many rows in the orchard? 21+7=? 

8 A man paid $24 for 8 boxes of oranges; how much 
did he pay for each box? 24+8 =? 

9. How many pairs of boots, at $9 a pair, can be bought 
for $36? How many for $45? 3t=? 48 =? 

10. If I divide a line 1 foot long into 2 equal parts, 
how long is each part ? 

71. If I divide 1 apple into 3 equal pieces, what part of 
the apple is each piece ? 

2. What is the quotient of 2 divided by 3? Of 3 

divided by 4? Of 5 divided by 6? Of 7 divided by 8? 


SHORT DIVISION AND LONG DIVISION. 


%'¢. There are two methods of performing the opera- 
tions of division: Z. Short Division, in which the divisor 
does not exceed 12: and 2. Long Division, in which the 
divisor exceeds 12. 

In Short Division much of the work is carried on 
mentally; in Long Division, the different steps of the 
operation are written out. 
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SHORT DIVISION. 
%8. Let it be required to divide 19,224 by 4. 


BOLUETB ATION: EXpPLANATION.—Because 1 is less 

Dividend, than 4, we divide 19 by 4; this gives 

Diviso, 4)19224 a quotient 4, and a remainder 3; we 
Quotient, 4806 set 4 under the 9, and to 3 we annex 

the following figure of the dividend, 

which gives 82. The quotient of 32 divided by 4 is 8; this we set 
under the 2. Since 2, the next figure of the dividend, is less than 4, 
we put a cipher in the quotient, and to 2 we annex the following 
figure of the dividend, which gives 24. Dividing 24 by 4, we find 


a quotient 6, which we write under 4. Hence, the required quo- 
tient is 4806. 


EXAMPLES IN SHORT DIVISION. 


(1.) (2.) (8.) (4) 
5) 785 6)618 7)1561 8) 2736 


%9. When there is a Fraction in the quo- 
tient. 


Let it be required to divide 459 by 4. 


ILLUSTRATION. EXPLANATION.—Since 4is contained in 4 once, we 


4 ) 459 write 1 under 4 for the left-hand figure of the quo- 

1143 tient. We multiply the divisor 4 by 1, and subtract 

the product mentally from 4 in the dividend, and 

have no remainder. We then divide 5 by 4 and obtain 1 for a quo- 

tient, which we multiply by the divisor and subtract the product 

7 mentally from 5 ; this leaves 1 for a remainder. To this remainder 
k we annex 9, the next figure of the dividend, making 19. We divid 

; 19 by 4, obtaining 4 for a quotient, which multiplied by the divisor, 

gives 16; this we subtract mentally from 19 and obtain 3 for a re- 

REE The whole dividend has now been divided by 4, except 3. 

e have learned that a less number can be divided by 2 

lis pr writing the divisor under the dividend with a line be- 

f a n onco;a divided by 4 is ł}, which we place at the right of 4 

s ae antient, giving 114} ; read one hundred fourteen and three 


: II. Divide the first figure of the dividend by the 


thine 
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In this manner work the following 


| EXAMPLES. 


(5.) (6.) (7.) (8.) (9.) 
)856_ 5) Sak 5) 4762 9) 902 6) 


RULE FOR SHORT DIVISION. 


I. Write the divisor on the left of the dividend, 
and separate them by a line. 


divisor, and write the quotient below ; or if the first 
figure is less than the divisor, divide the first two 
figures, and write the quotient under the second. 

III. If there is a remainder after any division, 
annex to it the next figure of the dividend, and 
divide as before. : 

IV. If any partial dividend is less than the 
divisor, write 0 for the quotient figure, and annex 
the next figure of the divi dend, for æ new dividend. 

V. If there is a remainder, after dividing the last 

A _ figure, write the divisor under it, and annex the 
` result to the quotient. 

Proor.— Multiply the quotient by the divisor, and 
if the result is equal to the dividend, the work is 

_ correct, 
- EXAMPLES. 
, 10. Divide 5,408 by 2. i4}. Divide 63,241 by 5. 
11. Divide 9,147 by 3. 15. Divide 1,981 by 7. 
12. Divide 16,146 by 5. 16. Divide 3,475 by 9. 1 
18. Divide 5,124 by 4. -17. Divide 113,214 by 1. 
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LONG DIVISION. 
80. Let it be required to divide 2,756 by 26. 


IEEE CED EXPLANATION.—We first say, 26 in 27, 
26 ) 2756 ( 106 once, and place 1 in the quotient. Multiply- 
26 ing the divisor by one, snbtracting, and bring- 
156- ing down the 5, we have 15 for the first partial 

156 dividend. We then say, 26 in 15, 0 times, 


ears and place the 0 in the quotient. We then 


bring down the 6, and find that the divisor 
is contained in 156, 6 times. 


If the dividend contains dollars and cents, point off 
two figures on the right of the quotient for cents. If 
it contains dollars, cents, and mills, point off three 
figures on the right of the quotient. 


RULE FOR LONG DIVISION. 

I. Find how many times the divisor is contained 
in the fewest possible figures on the left of the divi- 
dend, for the first figure of the quotient ; multiply 
the divisor by this figure, and subtract the product 
from the figures used. 

II. To the remainder annex the following figure 
of the dividend, and divide the result by the divisor, 
for the second figure of the quotient; or, if the result 
is less than the divisor, put a cipher in the quotient, 


annex another figure, and proceed as before. 


IIT. Continue the operation till all the figures of 
the quotient have been found. 


IV. If there is a remainder after the last figure is 
browght down, write the diviso 
the result to the quotient. 


pone method of proof is the same as for short di- 
vision. 


r under it and annex 


| 
| 
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it i i ite. the 
In applying the preceding rule, it 1s an eae hee, hain be, 
divisor on the left and the quotient on the rig pe hes R 
Should there be a remainder after the last figure o $ the q 
found, it is to be treated as explained in short division. 


EXAMPLES. 
Divide Divide Divide 
854: by 25. 9. 17,808 by 48. 17. 3,894 pati, 
11,232 by 36. 10. 8,856 by 82. 18. 3,476 ya y 
836 by 22. 11. 20,962 by 94, 19. 35,638 7 A 
. 1,674 by 31. 12. 16,340 by 76. 20. 29,890 a aif 
2,944 by 46. 13, $870 by 15. 24 13,610 7 : 
. 5,184 by 27% 14 $9,504 by $16. 22. its by a 
. 19,032 by 61. 15. $12,972 by 23. 23. 3,009 4 sek 
~ 22,274 by 55. 16. 6,475 lbs. by 25. 24. 3,060 by ; 

y i ‘vidend is divided there is no fina re- 
Pe ae ae ak of a remainder in cone ae 
the answer. Thus, if 18 is divided by 2 the quotient is 6}, no 
and a remainder 1.” 


i is not 
In the latter case only 12 is divided by 2, the remainder 1 is n 
divided. 


go 30M 


OrNRaAt 


81. When there are ciphers on the right of 
the divisor. 
Divide 354,216 by 100. 


e SOLUTION, ExPLANATION.—By this solution it will 
100)354216(3542 74% be seen that if we had removed as many 


A Ron as 
300 figures from the right of he a E 
542 there are ciphers on the ne y 2 Å PE 
sor, the remaining figures ¢ 
ae Seals be the same as the integral ney 
of the quotient, and the figures pec! $ 
400_ are the last remainder. This ree AA 
216 is divided by writing the qivos a Sid 
200 as directed in the second metho 
16 pressing division. ~ 
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If the divisor alone terminates in ciphers, we point 
them off, and also point off the same number of figures 
from the right of the dividend; we then divide the 
remaining part of the dividend by the significant part of 
the divisor, and annex to the last remainder the figures 
pointed off from the dividend. This remainder, with the 
entire divisor written beneath, is annexed to the quotient, 
and becomes a part of it. 


_ SECOND SOLUTION. EXPLANATION.—We point off the two 
25,00)378 43 (15833, ciphers in the divisor, and also two fig- 
25 ures from the right of dividend ; we then 

128 divide 378 by 25, which gives a quotient 

125 15, and a remainder 8; to this we annex 
ze the figures cut off from the dividend, 
Rem. 343 which gives 343; but, 343 has not been 


divided ; to divide it, we write the entire divisor under it. Hence, 


the final result is 15343. 


EXAMPLES, 


1. Divide 8,734 by 400. 4. Divide 37,564 by 2,500. 
2. Divide 34,121 by 6,000. 5. Divide 272,543 by 16,000. 
8. Divide 184,381 by 900. 6. Divide 36,452 by 1,500. 


Tf both dividend and divisor. terminate in ciphers, we 
strike out from each, as many as are common to both. 
Thus, the quotient of 16,000 by 400 is the same as the 
quotient of 160 by 4, Striking out two ciphers is the 
same as dividing both dividend and divisor by 100. 

When dollars, fents, and mills are divided by 10, 100, 
1000, etc., the point is moved to the left as many places 
as there are ciphers in the divisor. If there is not a suf- 


ficient number of figures at the left of the point, supply 
the deficiency by prefixing ciphers, 


2 
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7. Divide 1,500 by 300. 10. Divide 62,500 by 250. 
8. Divide 21,000 by 700. 11. Divide 5,120 by 1,600. 
9. Divide 815,000 by 5,000. 12. Divide 67,470 by 3,000. 


TEST QUESTIONS, 


The quotient of any number by 2, is what part of that number? 
The quotient of any number a 3, i eed si be eed ere 
By 4 6? By 72 By8? By 15? 2 
ak i rife are fa many cases in division ? What are Me 
How are the operations carried on in short division? How in ong 
division? Illustrate short division by an example of your Ne 
Give the rule for short division. If the dividend is compere a 
dollars and cents, how many figures do you point off on the right is 
the quotient? If composed of dollars, cents, and mills, ee a 
do you point off? Write an example in long division, p Hate 
work, and explain each step jn the process. Give the ru 2 en Ge 
division. How do you prove division? How do you pes ; zhe 
work when there are ciphers on the right of the toni nee fy 
when there are ciphers on the right of both divisor and divi 


PRACTICAL PROBLEMS. 


$2. In solving problems in division, we proceed a 
though both dividend and divisor were abstract numbers, 
and then determine the unit of the answer from the 
nature of the problem. 


FOR ORAL WORK. 
1. At $6 a yard, how many yards can be bought for 
$54? 
SoLUTION.—As many as 6 is contained in 54, which is 9 ; hence, 
9 yards can. be bought for $54. 


2.-How many dozen eggs can be bought for 96 cents, at 
12 cents a dozen? How many for 108 cts. ? 
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3. If a man can dig a ditch 56 yards long in 7 days, 
digging an equal number each day, how many yards does 
he dig in a day? 

4. At $6 a ton for coal, how many tons can be bought 
for $72? How many for $36? For $48 ? 

5. If 7 yards of ribbon cost 70 cents, what will 1 yard 
cost? What will 2 yards cost? 5 yards? 


FOR WRITTEN WORK. 


6. How long will it take a man to walk 1,404 miles at 
the rate of 27 miles a day? How long, at the rate of 81 
miles a day? At the rate of 108 miles a day ? 

7. A man earns $1,924 in 52 weeks ; how much does he 
earn a week? How much if he earns $3,848 in 52 weeks ? 
How much if he earns $5,772 in 52 weeks? 

8, How long will it take a steamer to sail 2,880 miles, if 
she sails 240 miles a day? How long, if she sails 120 
miles a day ? How long if she sails 60 miles a day ? 

9. There are 60 seconds in one minute; how many 
minutes in 8,640 seconds ? How many in 4,320 seconds? 

10. If 75 horses cost $21,225, what is the cost of each 
horse? What, if 150 horses cost $21,225 ? 


FOR ORAL WORK, 


83. 1. If 9 lbs. of sugar cost $1.08, what will 1 7d. cost? 
o 


2. Paid $36 for 12 sheep; what did each sheep cost ? 

3. There are 4 gills in 1 pint; how many pints in 48 
gills? In 96 gills? In 192 gills ? 

4. There are 8 quarts in 1 peck, how many pecks in 72 
quarts ? How many in 96 quarts? In 192 quarts? 


a = 


> 
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5. If you have 7 pecks of nuts, and put them in ee 
quart bags, filling each bag, and then you give me waa 
are over; how many bags will you need, and how many 
quarts will you give me. 


FOR WRITTEN WORK. 

the same point and travel 
ate of 17 miles a day, 
how long 


6. If two persons start from 
in opposite directions, one at the r 
and the other at the rate of 25 miles a day, 
will it be before they are 504 miles apart ? 

7. I£ 3 horses cost $720; what will a : 
w ill 1: ‘seg cost, at the same rate i À 

wise an hie in 1 day and 7 days m 1 week; 
how many weeks are there in 39,984 hours ? N 

9. A farmer sold 4 pairs of oxen for $214 Rpa, a 
for $43 cach, and 2 horses for $118 each ; after pay he F 
debt of $251, he bought with the ema 20 acres o 
land; what did the land cost per acre Aaa 

10. ae received $7,500 salary for 5 years e kea : 
he spent $3,900 for board, $1,210 for clothing, an He, A 
ited the rest in the bank; how much did he spen N 
year for board ? how much each year for clothing 


. z? 
much did he deposit each year in the bank £ 


horse cost, and 


13 cows 


TOR ORAL WORK. 


S4, 1. If 3 quarts of berries cost 36 cts, what do 


5 quarts cost ? 


Sonurion.—If 3 quarts of berries cost 36 
36 cts., or 12 cts., and 5 quarts cost 5 times 


cts., 1 quart costs $ of 
12 cts., or 60 cts. 


i te 
2. If 4 yards of cloth cost $12, what do 9 yards cos 
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8. Bought 9 barrels of flour at $6 a barrel, and paid 
for it in coal at $3 a ton; how many tons of coal did 
it take? (9 x 6)+3=? 

4. In one gallon there are 4 quarts. If I buy a quart 
of molasses at 48 cts. a gallon, and pay a 25-cent piece, 
how much change should I receive? 25 — (48 + 4). 

5. How much will one-half a gallon of vinegar cost at 
a4 cts. a gallon? At 32 cts. a gallon ? 

6. How much does 4 of an acre of land cost at $36 
an acre? At $96 an acre? At $192? 

7. 10 meters make one decameter; how many deca- 
meters in 84 meters ? In 49 meters? 

8. If you had $67, how much flour could you buy at 
$5 a barrel ? How much at $7 a barrel? 

9. Four pecks make 1 bushel. If you buy a bushel of 
apples for 84 cts, what is the cost of half a peck ? 

10. 5 men bought a horse for $75, paying equal shares ; 
if they sell the horse for $40, how. much will each 
man lose? ($75 — $40) +5 =? A 


FOR WRITTEN Work. 


11. A grocer sold 64 Ids. of sugar at 14 cents a lb., 
and 4 lbs. of tea at 96 cents a lb., 
in butter at 32 cents a 7%. 

did he receive ? 


for which he was paid 
; how many pounds of butter 


12. What number multiplied by 3 will give the same 
product as 27 multip 


lied by 7? 
13. A grocer þu 


pound, and pays 
how much 


yS 7,381 lbs. of cheese, at 8 cents a 


for it in coffee at 22 cents a pound ; 
coffee does he give for the cheese ? 


ee — 
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14. Tf flour costs $14 a barrel, how much can be bought 
for $1 3589? 
in pat: A sold 4 pieces of cloth: The first Ye 
pieces contained 45 yds. each, the third contained 47 us, 
and the fourth contained 53 yds.; for the wise he re 
ceived $760; how much did he receive per ya i 
16. There are $750 in 4 bags ; the first contain $115, 
the second contains $236; the third contains $60 n 
than the first and second together; how much does the 
fourth contain ? A 
gr A grocer packs 789 Jbs. of butter, which ie 4 
tubs and 7 ds. over; how much does he put in each tu j 
18. A farmer sold a farm for $18,050 ; he sold ou crs 
for 60 dollars an acre, and the remainder at 50 dollars a 
acre; how much land did he sell ? i 
i A fetta bought ahogshead of pee a 
ing 96 gallons, at 35 cents per gallon ; peis ie ie 
leaked out, and he sold the res ol 
£ : did he gain or lose, and how much: k 
pr oe x has 7 calves, worth 4 qo ma 
sheep, worth 3 dollars apiece, and a fine hore We ae 
dollars. He exchanges them for a yoke of oxen, ee ae 
dollars, and a colt, worth 65 dollars, and takes t Bee 
in hogs, at 8 dollars apiece ; how many hogs does ate £ 
21. The distance from Chicago to San maa 
2,448 miles; how long will it take a man K wa 
whole distance at the rate of 24 miles a day? oe 
22. A man bought a farm for $3,612; he sold ce Ke ; 
at $56 an acre, and received $2,408 for the half 16/8 os 
how many acres did he buy, and what did he give p 
acre ? 
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RECAPITULATION AND GENERAL PRINCIPLES. 
NOTATION, 
85. A Unit is one, ora single thing. 
. A Number is a unit, or a collection of units. 


The Simple Value of a figure is the value it expresses 
when standing alone, or in the units place. 

The Local Value is that which it has when standing 
in any particular place. Thus, the value taken of 2 in 
the first place is 2 units, in the second place it is 2 dens, 
in the third place it is 2 hundreds, and so on. 

Every place in a number not occupied by a significant 
figure must be filled by a cipher. 

A Rule is a brief direction for performing work. 

A Scale is an order of progression on which any 
system of notation is founded. 

A Uniform Scale is one in which the law of progres- 
sion is the same throughout, as in the Arabic notation. 

A Varying Scale is one in which the law of progres- 
sion is changed at every step, as in the notation of Eng- 
lish money. 

ADDITION. 
86. Only similar numbers can be added together. 
SUBTRACTION, 


8%. The Minuend and Subtrahend must have the 


‘same unit, or they must be capable of being reduced to 
the same unit, 


The same number a 
minuend and subtrahe 
the remainder, 


dded to or subtracted from both 
nd, does not change the value of 


a 
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GENERAL PRINCIPLES. 
MULTIPLICATION. 
88. The Multiplier is always as an abstract number. 


The Multiplicand and Products are like numbers. 

The multiplier and multiplicand are together called 
Factors of the product. 

Multiplying either factor by any number, multi- 
plies the product by the same number. k l t 

The product of a number multiplied by itself is calle 
the Square of the number. 2 

Multiplying both factors by the same number : 
equivalent to multiplying the product by the square 0 
that number. abt a? 

Multiplication may be proved by dividing the pi : 
uct by either factor ; if the quotient is equal to the othe 
factor, the work is supposed to be right. 


DIVISION. 


89. Multiplying the dividend by a number, multi- 
olies the quotient by that number. 
i Ma ea te divisor by a number, divides the 
quotient by that number. 

Multiplying both dividend and divisor by the same 
number does not change the quotient. T 
Dividing the dividend by a number, divides the 
Quotient by that number. ry 

Dividing the divisor by a number, multiplies the 
quotient by that number. 
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Dividing both divisor and dividend by a number, 
does not change the value of the quotient. 


When the quotient of one number divided by another 


is integral, the dividend is said to be exactly divisible by 
the divisor, and the divisor is called an Exact Divisor 
of the dividend. 


REVIEW QUESTIONS ON THE FUNDAMENTAL 
RULES, PRINCIPLES, Ete. 


Define arithmetic. Write a unit. Write a number greater than 

1. Give an example of an abstract number. Give an example of 
& concrete number. Write a number containing six orders of 
units. Separate 123468975321 into periods, and name each pericd. 
What numbers can be added together? Give the rule for addition. 
What is an arithmetical scale? Give an example of a uniform 
scale. Name the given numbers in subtraction. Define minuend. 
Define remainder, Construct an example in subtraction. Work it 
and prove it, explaining each step in the process, From 9472, sub- 
tract 2645, and explain each step. What is multiplication? Work 
the following problem, explain the operation, and tell how many, 
and what fundamental rules are used in the solution : Two persons 
Start from the same place, and travel in the same direction ; one 
travels at the rate of 6 miles an hour, the other at the rate of 9 
miles an hour: if they travel 8 hours a day, how far will they be 
eae oe end of 17 days? How far, if they travel in opposite 
eee _Prove the work. Define product; define factors ; 
Pa multiplicand ; k define multiplier ; define divisor; define 
vidend ; defin Make all the signs of division, Give 
long division ? Wherein does short division differ from 
ae Sion? If the divisor and dividend are concrete numbers, 
-nerete or abstract ? Divide 1,041,835 by 204, 
eer? i ue operation, If the dividend is multi- 
Jane divisor remaining unchanged, how is the 


If tle divisor is multiplied, and the dividend 
» how is the quotient effected ? 
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PROPERTIES OF NUMBERS. 


DEFINITIONS. ike 
90. Properties of a number are qualities tha 
necessarily belong to it. 


EXERCISES FOR ORAL WORK. 
1. If 24 is the sum of two numbers, and one of them 
i i other? 

. E ans ae besides the number itself i 
will produce the product 14? What will produce 15! a 
8. What three numbers used as factors will produce 2 

product 30? What three will produce 45? What 36: 


DEFINITION. 


91, An Exact Divisor of a number is ane that ba. 
give an integral number only for a quotient; & 1s an e 
divisor of 4, of 6, of 8, of 10, etc. 


y i ill 
4. What is the smallest number except Ry ; * 
exactly dividg all of the numbers, 10, 12, 14 an $ 4 a 
5. What is the smallest number except 1, th 
exactly divide 15, 12, 18, and 21? ivide 
6. What is fie largest number that will exactly divi 
the numbers 12, 18, and 24? j Hay 
7. What is the largest number that will exactly divide 
18, 27, and 36? ; 
, f d 18 
8. Name an exact divisor of 6 and 12; of 9 and 18; 
of 24 and 36 ; of 24. and 82; of 28 and 36. Ne poland 
9. Name the largest exact divisor of 6 and 12; 0 
18; of 20 and 30; 24 and 32; 28 and 36. 


PROPERTIES OF NUMBERS. 


DEFINITION. 
92. A Prime Number is one that has no exact divisor 
except itself and one; as 2, 3, 5, 7. 


1. Name all the prime numbers between 1 and 10; 
between 10 and 20; 20 and 30; 30 and 40; 40 and 50; 
50 and 60; 60 and 70; 70 and 80; 80 and 90; 90 and 100. 

2. Write all the prime numbers between 1 and 100. 


Pp DEFINITIONS. 
An Even Number is a number exactly divisible by 2. 
93. An Odd Number is one that is not exactly 
divisible by 2. 


What is a composite number? Name the composite 
numbers between 1 and 20; name the prime factors of 
each. 


The process of separating composite numbers into 
factors is called Factoring. 


EXERCISES FOR ORAL Work. 


1. Find the prime factors of 4; of 63; of 8; of 12; 
of 15; of 20. 

2. Find the prime factors of the sum of 4 and 6; 5 
and 7; 8 and 7; 9 and 3; 10 and 5. 

3. Find the prime factors of the product of 4 and 6; 
3 and 9; 2 and 8; 4 and 5; 6 and 7. 

4. What are the prime factors of 122 10? 16? 20? 
26? 28? 80? 32? 35? 36? 

3. What are the prime factors of 21? 28? 32? 36? 
88? 42? 45? 49? 50? 


6. What are the prime factors of 27? 25? 35? 49? 
44? 52? 60? 56? 
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Any composite number may be resolved into prime 

factors by the following 
RULE. 

Divide the number by one of its prime factors ; 
then divide the quotient by one of its prime factors ; 
and so on till a quotient is found that is prime ; the 
several. divisors and the last quotient are the re- 
quired factors. 


EXERCISES FOR WRITTEN Work. 


Let it be required to factor 130. 


ILLUSTRATION. ExPLANATION.—Dividing 130 by 2, we 

2)130 have 65 for a quotient ; dividing ae aie 
5)65 tient by 5, we have 13 for a quotient, H ; 

13 is a prime number; hence, the required tac- 


9 


130=2 x5 x13 tors are 2, 5, and 13. 
EXAMPLES. 
i si rime factors: 
Resolve the following numbers into prim 


Z.. 210. 6. 495. 11. 55W. 16. 342. 
2. 330. 7. 425. 12. 504. 1i. oe 
3. 1,015. 8. 990. 18. 1,485. 18. 632. 
4. 156. 9. 975. Ly. 2,625. 19. 548. 
5. - 310. 10. 165. 15. 918. 20. 350. 


EQUAL FACTORS. 
The prime factors of 4 are 2 and 2; 2x2=4. sada 
The prime factors of 8 are 2, 2 and 2; IXI XZ =T. 
The prime factors of 9 are 3 and 3; 3x3 =9. 
The prime factors of 16 are 2, 2, 2 and 2. ha 
The number of times the same factor is used in ng 
ducing a composite number is sometimes indicated by & 
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figure written at the right and a little above the factor ; 
thus, ?=9; 8=8; [— 16's) 20716. 
In these illustrations the figure standing above and to 


the right is called an exponent, and the product of the 
equal factors is called a power. 


DEFINITIONS, 


94. An Exponent is a number written at the 
right and a little above the number, to indicate how many 
times the number is used as a factor. 


95. A Power is the product of any number of equal 
factors. Hence 4 is the second power of 2: and the ex- 
pression 2°=- 4 is read 2 second power, or 2 square, equals 
4. 23=8 is read 2 third power, or 2 cube, equals 8. 

Read the following 


EXAMPLES, 


(1) (2) (3.) (4.) (6) . (6) 
a= 4, 2=8, 24—16, 32=9, 33— 27%, 34= 81. 
What are properties of numbers? What is = exact divisor? 
Wat is a prime number? An even number? An odd number? 
hat is factoring? Give the rule for resolving or separating 2 


number into prime factors. What is an exponent? What is a 
power of a number? 


CANCELLATION. 


7 We have learned that multiplying or dividing both 
Iwisor and dividend by the same number does not change 
the value of the quotient. 


We can frequently take ady 


ant is principle t 
shorten our work, age of this principle to 
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Divide 29x6x8x3x10 by 3x6 x8. 


ILLUSTRATION. 
1 on a | n E EE fn 
8x6x8%)29x6x8x 3 x 10 = 290. 


EXPLANATION.—We first divide both divisor and dividend by 
3, indicating the division by crossing 3 in each, and writing 1, the 
quotient of 3 divided by 3, over the factor crossed. In the same man- 
ner we divide by 6, and by 8. Our divisor becomes 1x1x1=1, 
and our dividend becomes 29 x 1 x 1 x 1x 10 = 29 x 10 = 290. 


SECOND ILLUSTRATION. 


EXPLANATION.—We divide both divi- 
sor and dividend by the common factor 
129 > BY 5, and write the quotient beneath. This 

ae E 64 gives us 21 for a divisor and 129 for a 

y ~ T ë dividend. Again we divide both by the 

common factor 3, and obtain 7 for a divisor and 43 for a dividend. 
43 divided by 7 gives 6} for the quotient. 


96. Cancellation in division is the process of 
shortening the operation by dividing both divisor and 
dividend by their common factor, or factors. 


RULE FOR CANCELLATION. 


Divide both divisor and dividend by all the 
common factors, crossing the numbers thus divid- 
ed, writing the quotients over or under the num- 
bers crossed; the product of these quotients and 
the remaining factors of the dividend, divided by 
the product of the quotients and remaining fac- 
tors of the divisor, will give the required quotient. 


r EXAMPLES. 
1. Divide 36 x 7 x 14 by 2x3. 
2. Divide 42 x8 x5 x12 by 7x5 x2. 
3. Divide 48 x14 x3 by 8 x7. 


8 
4. Divide 56 x18 x7 x3 xő by 7x5x2x3. 
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5. 390+ 8. 8. 2625-1485. 
6. 11850+2370. 9. 5214+4029. 12. 3468 +124. 
7. 2910+2490. 10. 2190+657. 13. 2816-12. 


What is cancellation? What is the rule for cancellation? What 
is the object of cancellation ? 


11. 23485+1830. 


GREATEST COMMON DIVISOR. 


9%. A common divisor of two or more numbers is 
the number that will exactly divide them separately. 


98. The greatest common divisor of two or more 
numbers is the greatest number that will exactly divide 
them separately. Thus, 12 is the greatest common divisor 
of 24, 36, and 48. 

There are two methods of finding the greatest common 
divisor: g By factors; and 2. By continued division. 


METHOD BY FACTORS, 
99. When the numbers can be resolved into factors, 


we may find their greatest common divisor by the fol- 
lowing 


RULE. 


_ Resolve the numbers into prime factors, and 
find the product of those that are common to 
them all. 


Let it be required to find tl soo 
1e re t f 
of 240 and 330. greatest common divisor 


ILLUSTRATION. 240 resolved 


into its pri T= 
O AA its prime factors 


330 resolved into its prime factors = 2 x3 x 5 x 11. 


2, 3 and 5 are common prime factors, hence the great- 
est common divisor — 2 x3x5 = 30 


a 


= 
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Find the greatest common divisor of 
4. 15, 25, 30, 45. 


2 28, 42, 70. 5. 2010, 165, 525. 
8. 84, 126, 210. 6. 3195, 1206. 


1. 6, 12,80. 


METHOD BY CONTINUED DIVISION. 


100. The greatest common divisor of two numbers 
can be found, without factoring, by the following 


RULE. 


I. Divide the sreater number by the less; then 
take the divisor for a new dividend, and the 
remainder for a new divisor, and proceed as 
before. 


IT. Continue this operation till a remainder 
is found that will exactly divide the preceding 
divisor ; this will be the required Sreatest common 
divisor. 


ILLUSTRATION. EXPLANATION.—We divide 144 by 
112)144(1 112, and find a remainder 32 ; we next 
112 divide 112 by 32, and find a remainder 
~82)112(3 16, which exactly divides the preceding 
96 divisor; hence, 16 is the greatest com- 
= divi f 112 and 144, 
16)32(2 mon divisor o an 


EXAMPLES. 


Find the greatest common divisor of the following 
groups of numbers: 
1. 216 and 316. 
2. 39 and 192. 
8. 1155 and 352. 


4. 376 and 1645. 
5. 1134 and 2079. 
6. 3471 and 1869. 


r aaa T a 
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What is a common divisor of two or more numbers? The 
greatest common divisor? How many methods of finding the 
greatest common divisor? What are they? Give the rule for the 
method by factors, For the method by continued division. 


LEAST COMMON MULTIPLE. 


101. A Multiple of a number is a number that is 
exactly divisible by it. Thus, 18 is a multiple of 6. 
A Common Multiple of two or more numbers is a 


number that is exactly divisible by each. Thus, 18 is a 
common multiple of 2, 3, and 6. 


The Least Common Multiple of two or more num- 
bers is the least number that is exactly divisible by each. 
Thus, 12 is the least common multiple of 2, 3, and 6. 


OPERATION OF FINDING THE LEAST COMMON MULTIPLE. 


102. The least common multiple of two or more 
numbers may be found by the following 


RULE. 


I. Write the numbers in a line and then divide 
by any prime factor that is contained in two or 
more, writing the quotients and also the wndivided 
numbers in the line below. 


TI. Then operate on this line in the same manner, 
and so continue till a line is found in which no two 
numbers have a common factor. 

ITT. Find th 
in the last lin 
be the requir: 


e continued product of the numbers 
e and of the divisors used, and it will 
ed least common multiple. 


= 


ti 
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ILLUSTRATION. EXPLANATION. — Having pen 

3: | 8, 5, 6, 8 the numbers 3, 5, 6 and 8 in a line, we 

ea divide 3 and 6 by 3, placing the quo- 

° sgn 5, 2, 8 tients underneath, and bringing down 

1, 5 PA the undivided numbers ; we then 

Ca op divide 2 and 8 by 2, bringing down as 

eae et Bee ee before; we then find the continued 

product of the numbers in the last line and of the yen used ; 
this gives 120, which is the required least common multiple. 


EXAMPLES. 
Find the least common multiple of the following 
groups of numbers: 


1. 5, 10, 15, and 20. 5. 15, 36, and 60. 


2. 10, 15, 24, and 30. 6. 12, 14, 20, and 24. 
8. 8, 12, 18, and 24. 7. 8, 9, 16, 24, and 27. 
4. 6, 9, 12, and 15. 8. %, 8, 15, 21, and 24. 


REVIEW QUESTIONS. 


What is a factor? What is a composite number ? Ilustrate. 
What is a prime number? Illustrate. What is factoring? lt par 
is the rule for finding the prime factors of a number? W hat is 
cancellation? What is it used for? How may divisi be simpli- 
fied by cancellation? What is the greatest common divisor of two 
numbers? How many methods of finding it? Give the method 
by factors, By continued division. What is a multiple of a num- 
ber? What is a common multiple of two or more numbers ? The 
least common multiple of two or more numbers? Give the rule 
for finding the least common multiple. If the sum of two nuni- 
bers and one of them is given, how will you find the other? If 
the difference between two numbers, and the less number be given, 
how will you find the greater? If the difference between two 
numbers and the greater be given, how will you find the less? 
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103. i. How many undivided apples are there in 
the picture ? 

What number will represent it ? 

Write the number by means of a figure. 

This is an integer. An integer is a whole number. 

2. One of the apples in the picture is divided into two 
equal parts. What part of the apple is one of the equal parts ? 

Write in figures the fractional number which will 


represent one of the halves, Write the fractional number 
that will represent two halves, 


How many halves make one? 


-a |] 


SO ee eg ee a 


as 
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3. The peach is divided into three equal parts; what 
part of the peach is one of the equal parts ? 

Write in figures one-third ; write two-thirds. 

How many thirds make one? 

4. The pear is divided into four equal pieces. What 
part of the pear is one of the pieces? What fraction will 
express two pieces? What, three pieces? What, four 
pieces? Write all these fourths. 

5. The melon is divided into five equal pieces. What 
part of the melon is each piece? 

Write in figures one-fifth, two-fifths, three-fifths, four- 
fifths, five-fifths. 


Five-fifths are equal to what integral number? 
A Fraction is one or more equal parts of a unit. 


104. One of the equal parts into which an integral 
unit is divided is called a Fractional Unit. 

In writing fractions we use one of the methods of 
indicating division, but we call the divisor and dividend 
by different names. The dividend, or number above the 
line, we call the numerator; the divisor, or number 
below the line, we call the denominator. 


105. The Denominator shows into how many equal 
parts the integral unit is divided. 


106. The Numerator shows how many of these j 
equal parts are expressed by the fraction. me 


10%. The Value of a Fraction is the quotient 
obtained by dividing the numerator by the denominator. 


sy eel il ili 
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‘108. The Terms of a Fraction are the numerator 
and the denominator. 

What is an integer? A fraction? A fractional unit? An in- 
tegral unit ? What are the terms of a fraction? What is the value 
of a fraction ? What does the denominator show? The numerator? 
Which corresponds to the dividend? Which to the divisor ? 

Read the following fractions, and tell which is the 
numerator and which the denominator, and what each 
numerator and each denominator shows. 


b th ti vo Yn TT TD <i> ze Tp ae 


EXAMPLES IN WRITING FRACTIONS. 


1. Write 5 of the 6 equal parts of 1. 

2. Write 12 of the 17 equal parts of 1. 
3. if the fractional unit is one-twenticth, express 6 
fractional units ; express, also, 12 and 18 fractional units. 
4 If the fractional unit is one-36th, express 32 frac- 
tional units; also, 6, 8, 12, 15, 21. 
; 5. If the fractional unit is one-fortieth, express 9 frac- 
tional units; also, 16, 25, 69, 75, 36, 40, 18. 

6. Write forty-nine | hundredths. 

7. Write three hundred and siaty-one | forty-sevenths. 

8. Write seven thousand six hundred and fifteen | nine 
hundred and fifteenths. ; 

9. Write sis thousand Jour hundred | elevenths. 


10. Write six thousand two hundred and forty-two | three 
hundred and fifly-thirds. 


Nore.—In the preced ing examples, 


this book, the sign / separates the nm. mares aiaiai o 


merator from the denominator. 


+ 


x 


aj? 


`~ 
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KINDS OF FRACTIONS. 

109. A Proper Fraction is onein which the numer- 
ator is less than the denominator; as, ł, 4. $- 

110. An Improper Fraction is one in which the 
numerator is equal to or greater than the denominator ; 
as, $ Í $, $ 

If the numerator is equal to the denominator, the value 
of the fraction is equal to 1; thus, $ = 1. 

A proper fraction is less than 1; an improper fraction 
is equal to or greater than 1. 

111. A Mixed Number is a number composed of a 
whole number, and a fraction; as, 24, 54. 

112. A Simple Fraction is one in which both terms 
are whole numbers; as, ł, 14. 


113. A Complex Fraction is one in which one 
term, at least, is either a fraction, or a mixed number; as, 
thus, + A 2 are complex fractions. 

114. A Compound Fraction is a fraction of a 
fraction, or several fractions connected by the word of; 
as, 4 of 4, $ of 24, 4 of g of 4. 

115. The Reciprocal of any number is 1 divided 
by that number. The reciprocal of 4 is 1 + 4, or $. 

116. The Reciprocal of any fraction is 1 divided 
by that fraction. It is equivalent to the fraction inverted. 
The reciprocal of $ is 1 + $ or $. 

41%. A Fraction is inverted by causing its terms 
to change places; thus, } inverted is $. 
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118. The Analysis of a fraction consists in naming 

its integral unit, the kind of fraction, its terms, its frac- 

tional unit, the number of fractional units and its value. 
ILLUsTRATION.—In the fraction #, 1 is its integral unit; it is a 


eae a proper fraction, 5 is its denominator, and 3 is its numera- 
se & is its fractional unit, 3 is the number of fractional units, and 
2 of 1 is its value. l 

Wri recipr 2s 

y i HR ra of 2; of $; of $; of 3; of 

nalyz ‘actions % 
s yze the fractions 4%, $, 4, 3%, +4, and 44. 
nvert the fractions § and 3, and read them. 


PRINCIPLES. 


119. From the nature of a fraction, we have the fol- 
lowing principles: 


1. Multiplying the numerator of a fraction by any 


number is equivalent to multiplying the fraction by that 
number. 


2. Dividi 
ae Dividing the numerator of a fraction by any num- 
1s equivalent to dividing the fraction by that number. 


3. Multiplying the denominator of a fraction by any 


a equivalent to dividing the fraction by that 


pares ee the denominator of a fraction by any 
sg equivalent to multiplying the fraction by that 
x4 K . à 
MS A II both terms of a fraction by the same 
ber does not change the value of the fraction. 


6. | f y 
ib r ie both terms of a fraction by the same num- 
es not change the value of the fraction. 


D 
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What is a proper fraction? What is an improper fraction ? 
What is the value of a fraction when the terms are equal? What 
jis a mixed number? What isa simple fraction? What is a com- 
plex fraction ? What is a compound fraction? What is the 
reciprocal of a number? What is the reciprocal of a fraction ? 
What is the value of a fraction? What is the analysis of a frac- 
tion? State the principles in the order in which they are placed 
on page 108. 


REDUCTION. 


120. Reduction is the operation of changing the 
form of a number without altering its value. 


The following cases of reduction of fractions depend on 
the principles given in Art. 119. 


121. To reduce a fraction to higher terms. 
1. One-half is equal to how many sixths ? 
SoLvtion.—Since 1 is-equal to $, } is equal to 4 of $, or }. 
2. One-half of an apple is equal to how many fourths? 
SoLUTION.—Since 1 is equal to f, + is equal to 4 of }, or į. 
3. One-fourth of a dollar is how many eighths ? 
. SoLuTION.—Since 1 is equal to $, 4 is equal to } of §, or 5. 
4. Express 3 in terms twice as large. 
f 3x2_ 6 
SonvuTron.—Multiply both terms by 2; thus, 3,3 =F 
RULE. 


A fraction is redweed to higher terms by multi- 
plying both the nwmerator and denominator by 
the same number. 


122. To reduce a fraction to lower terms. 


We learned in Art. 119, Principle 6, that dividing both 
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terms of a fraction by the same number does not change 
the value of the fraction. 
1. Reduce § to a fraction whose terms are $ as great. 
SOLUTION. $43 = 3, 


2. How many thirds of an apple are equal to $y of an 
apple ? i 

SoLUTION.—Since 4 is equal to +, there will be as many thirds 
as there are {f in $, or two-thirds 


RULE 
For reducing a fraction to lower terms. 
> 


Divide both numerator and denominator by the 
same number, 


EXAMPLES. 


I. Reduce 44 to an equivalent fraction whose terms 
shall be 4 as great. 

2. How many fourths of a peach are fy of a peach ? 

3. Reduce $5 to sevenths. Reduce 44 to fifths. 

4. How many fifths are equal to 36 ? 

5. How many eighths are equal to 39? 


123. To reduce a fraction to its lowest 
terms. 


RULE. 

I. Resolve the terms into prime factors, and 
cancel all that are common to both ; multiply the 
remaining factors of the numerator together for 
& new numerator, and the remaining factors of 
the denominators for a new denominator 3 or, 

IT. Divide both terms of the fraction by their 
greatest common divisor. 


FRACTIONS. 111 


EXAMPLES. 


1. Reduce 44 to its lowest terms. 
2x2x3 

J T B =AL Ans. 

SOLUTION. 4% = x3 Es 


2. Reduce 24 to its lowest terms. 
3. Reduce $f; to its lowest terms. i 
4. Reduce the following fractions to their lowest 
terms: 
5.482. aii 11. 40,98, 4. SAR. 
9. Bie. — - 12. Ge 15. SAt. 
7. $H 10. 389, 13. 339. 16. 383. 


If the terms cannot be factored by inspection, work by 
the second rule. 
17. 4942. 22, 4988. 27. H- 
18. 3089, 23. 448 28. $984. 
19. $44. 24. e 29. 3344. 
20. 2587, 25. $94. S0. 4454. 
21. $$$1. 26. Pde. S1. 4938. 
What is reduction? How is a fraction reduced to higher terms ? 


How is a fraction reduced to lower terms? Give the rule for re- 
ducing fractions to their lowest terms. 


Q O 
“te 
$ 


124. To reduce an improper fraction to a 
whole or mixed number. i 
How many integral units are there in 42 ? 


ILLUsTRATION.—Since 1 is equal to 3, 4# are equal to as many 
ones as there are 3 in 42, equal to 6, 


ee 
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RULE. 
Divide the numerator by the denominator. 


EXAMPLES. 


1. Reduce 4 to a mixed number. Ans. 24. 
2. Reduce 38 to a mixed number, Ans. 54. 


Reduce the following to mixed numbers: 


CPEs 7, 228, 11. 382. 
he Sag. 8, 442, 12, 392. 
5. 480. 9. Ag. 18, 842. 
6. 338, 10. 4. 1p. ge A 


125. To reduce an integer to a simple frac- 
tion having a given denominator. 

In any number there are twice as many halves as whole 
ones, three times as many thirds, four times as many 
fourths, ete. ; 5 

1. How many halves in 2 apples? 


ILLUSTRATION.—Since in 1 apple there are %, in 2 apples there 
are twice } = 4. 

2. In 5 bushels of wheat, how many thirds ? 

ILLUSTRATION. —Since in 1 bushel there are $, in 5 bushels 
there are five times # = 15, 

3. Reduce 8 to a fraction whose denominator is 5. 
InLUsTRATION.—In 1 there are $, in 8 there are 8 times § = 4. 


5 


From these illustrations we deduce the following 


RULE. 
Multiply the integer by the given denominator 
and write the product over that denominator. 
EXAMPLES, 
4. Reduce 12 to thirds. Reduce 9 to halves. 
5. Reduce 9 to eighths. Reduce 7 to thirds. 
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6. Reduce 12 to sizteenths ; 13 to fourths. 
7. Reduce 5 to jifteenths ; 15 to fifths. 

& Reduce 14 to etghteenths ; 17 to ninths. 
9. Reduce %5 to fifths ; 84 to thirds. 

10. Reduce 115 to fourths ; 112 to sizths. 
11. Reduce 86 to ninths ; 73 to eighths. 


126. To reduce a mixed number to an im- 
proper fraction. 


Let it be required to reduce 44 to eighths. 


; i Fes EXPLANATION.—4=52, hence, 43=52 and 
t= at hence £3 but 32 eighths and 7 eighths make 29 
H = 7 — || eigths, that is, 4g=%%. Here we have’ 

8 8 8 multiplied 4 by 8 and to the product we 


have added 7; we have then written the sum over 8. Hence the 


RULE. 


Multiply the integral part by the denominator 
of the fractional part, add the numerator to the 
product, and write the sum over the denominator. 


EXAMPLES. 


1. Reduce 74 to an improper fraction. Ans. 5, 
2. Reduce 84 to an improper fraction. Ans. 33. 
3. Reduce 113 to an improper fraction. Ans. 42, 


Reduce the following mixed numbers to improper 
fractions: 


4. 102. 7. 49%. 10. ify. 
5. 23645. 8. 63 Il. 84. 
6. 2158. 9. 88:8 12. 11434. 


18. How many żwelfths in 1835? In 21 yy PTA BS yy? 
14. How many jifteenths in 1738; ? In 274? In 364 ? 
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12%. To reduce fractions to equivalent 
fractions having a common denominator. 


152.8) 1 yy A 


_ Multiply both terms of each fraction by the pro- 
duct of the denominators of all the other fractions. 


EXAMPLES, 
1. Reduce 4, 4, and 4 to equivalent fractions having a 

common denominator. Reduce $; 4; and 4, 
OT 2. Reduce §, 3, and § to equivalent fractions having a 
common denominator. Reduce %, #, and 4. 

3. Reduce 3, 4, 8%, and % to equivalent fractions hav- 
ing a common denominator. Reduce $ 2p ry and +;. 

4. Reduce 4, 4, and 3 each, to twelfths. 

5. Reduce 4, 3, $, Pp t to equivalent fractions haying 
a common denominator. 


| The common denominator is any multiple of all the de- 
| nominators. The least common denominator is the least 
| multiple of the denominators, 

| 

| 


1. Reduce 2, #, and + to equivalent fractions having 
the least common denominator. 


K |i i ILLUSTRATION, EXPLANATION.—Find the common 
Th | 7)3, % 14 p= multiple of the denominators, which 


BB ue 


PAAP 


| Sle $ #2 is 42. One-third of 42 is 14. Now, if 
, | 7X3 x2=42, Tr =~; 3 the denominator of the first frac- 

|i ~ tion, is multiplied by 14, we obtain 
is multiplied by 14, the numerator 
Same number to preserve the value ; 
1e same manner -$ and ;, are reduced 


fi 42; but if the denominator 

| must be multiplied Dy the 
hence we haye §$=78. Intl 
to forty-seconds, 


P i 


a ri. 


Serta a 


> r 


Mixed number ? 
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128. Fractions may be reduced to equiv- 
alent fractions having the least common 
denominator by the following 


RULE. 
Find the least common multiple of all the de- 
nominators for a common denominator ; then mul- 


tiply both terms of each fraction by the quotient of 


the least common multiple by the denominator of 
that fraction. 


EXAMPLES, 


Reduce the following groups to their least common 
denominator: 


2. 4, 4, and Ip 
3. $ £, $, and Tr 
4 % $ i and FA 


Ans. $4, £0, 35, 
Ans. $0, 24, 25, and Hi. 
Ans. $9, 45, $3, and $2. 
9. $H, and 44. 
10. 3, $, $, and 5%. 
zs th, and +f. Il. $5, A, J, and É 
8. 5, +5, and H- 12. fr, oe, and p, 
If fractions have a common denominator, they have the 
Same fractional unit. 


ô. 3, $, and 55. 
6. 3, 4, £, and $ 
7. 


TEST QUESTION S: 


_ What is a fraction ? What is a proper fraction ? What is a 
Simple fraction? What is an improper fraction? How is an im- 
Proper fraction reduced to a whole or mixed number? What is a 

s How is a mixed number reduced to an improper 
fraction ? Give the rule for reducing an integer to a simpl 

Wing a given denominator, How are fractions havin 


denominators reduced to equivalent fra 
€nominator ? 


Tactions hayir 
Plex fraction? 


e fraction 
g different 
ctions having a common 

Give the rule for reducing fractions to equivalent 
ng the least common denominator, What is a com- 


